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If you want to engineer
a better world...
a great place to
one of the most
in the world.
start is with
diversified companies
Westinghouse thinks its responsibili-
ties are as big as its capabilities—
and that's big.
And when you're in everything from
computers to urban development, to
medical science, to mass transit, to
oceanography
— there's action. For
example
. .
.
Transportation: Our computerized
transit systems can operate on a 90-
second schedule, and meet the
transportation needs of many cities.
Urban Development: Our new con-
struction concepts will provide bet-
ter communities across the country.
Projects are planned or underway in
30 major cities.
Health Care: We are using a sys-
tems approach to provide better
medical care for more people. Ex-
ample: electronic equipment that
lets nurses monitor the hearts of
eight patients simultaneously.
Nuclear Power: Westinghouse
leads the way in nuclear power gen-
eration. Seven nuclear plants in op-
eration, 34 in various stages of de-
sign. We're working on a breeder
reactor to keep us ahead.
That's a sampling. We're just get-
ting started. If you'd like to help us
engineer a better world, talk with our
campus recruiter. Or write Luke
Noggle, Westinghouse Education
Center, Pittsburgh, Pa. 15221. An
equal opportunity employer.
You can be sure...if ifs Westinghouse (§)
X
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What I like about Celanese
is the professional elbow room.
You had offers from other good
companies. How did you come to
pick Celanese?
How did you feel when you
started?
You think that so much indepen-
dence is a good thing?
Expect to make a career with
Celanese?
There were a lot of reasons. One thing I
liked — the recruiter I talked to was a
Celanese project engineer, so he could tell
me about the kinds of jobs I'd be working on.
Nervous ! I was afraid of being stuck on one
of those eternal company training pro-
grams. But at Celanese I was treated like a
professional from the start. For a while,
knowing that results were up to me was a
little scary. But I found that when I needed
help, it was right there.
It works. I think it's one reason why some
basic ideas like epoxies, and an engineering-
resin—Celcon plastic—that's used to replace
metals, and fibers like Fortrel polyester and
Arnel triacetate all got their start at
Celanese. A lot of new things are in the
works, too. Right now I'm helping to scale
up production of a composite material that
will save weight in airplanes and rockets.
Who can say? All I know is I'm busy doing
something worthwhile. I'm moving. I'm
helping to make things happen.
Maybe Celanese is for you. If you have ques-
tions about how Celanese fits youi- plans for
the future, have your placement office set up
an interview. Or write to
Dr. S. T. Clai-k, Celanese Cor-
poration, 522 Fifth Avenue,
New York, N.Y. 10036. celanese
An equal opportunity employer
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The cover shows what the new
golden rule for education must
he. Thanks to William Blake for
the quote and to Mike Frett and
John Mendenhall for the artwork.
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u Take
^a lesson
from a tennis pro.
I
A tennis champion's powerful backhand looks as smooth and
unhurried as a ballerina's graceful bow. How's he do it? By being in
the right position in plenty of time.
"Remember this about the backhand," the pros advise. "Get both
feet around pointing toward the sideline. And always make sure the right
foot's forward, so your body doesn't cramp your swing."
Getting into proper position early is good advice for college seniors, too.
Here's the first step:
When companies interview on your campus, make sure they interview you. When
The Timken Company representative stops by, don't let him go without seeing you.
He'll fill you in on our work (maybe your work) with the aerospace, automotive,
construction, chemical industries. Our openings in production, engineering, sales,
finance, metallurgy.
So you won't get caught flat footed when it's your turn to make your move.
The Timken Company, Canton, Ohio 44706.
Timken' bearings sold in 133 countries. Manufacturing in Australia,
Brazil, Canada, England, France, South Africa and U.S.A.
An Equal Opportunity Employer (m/f).
TIMKEN*
seCISTERED TRADEMARK
THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS.
Goodbye,
lake.
f*
Remember that afternoon you took your
girl and guitar down to the lake?
The water was filled with garbage. And
the smell matched the scene.
Pollution.
It blows the image. The ecology. Every-
thing.
FMC is a billion and a half dollar corpo-
ration, one of the nation's top 100. We're
in chemicals, fibers, metalworking, mining,
and a lot of related activities.
No surprise then that we're in waste
treatment and water pollution control, too.
For ourselves. For everyone.
FMC builds sewage treatment equip-
ment for the biggest cities, and the smallest.
Every community doesn't use a treatment
system, but we wish they would.
FMC engineers also solve waste treat-
ment problems for industrial plants. Some
industries arc doing a good job. But a lot
still needs to be done.
Our environmental laboratory and our
chemical research center are searching for
more cfTectivc materials and working on
new treatment concepts. We have some of
the best systems available.
By pooling talents in our diversified com-
pany, we're giving rivers and lakes a new
lease on life.
If you'd like to do something about
things that need doing, write for our bro-
chure, "Careers with FMC." Or pick up a
copy from your placement ollice. FMC
Corporation, Bo.x 760, San Jose, California
95106.
We're an equal opportunity employer.
CORPORATION ®
FMC CORPORATION
Putting ideas to work to make
water beautiful
In The Wind
Because the editor did not teel up to writing his usual
biting editorial, we rummaged through the liles and came
up with the following excerpts from some L'ni\ersit\ ])uhli-
cations which we thought tew students ha\ e e\ er seen.
Our World and Welcome to It: The Official House Organ of
the College of Engineering. \'ol. 30, No. 2, October 30, 2000.
Engineering education at Illinois in the \ ear 2000 might
scarcely be recognized by the alunmi of 20 or 30 years ago.
Phenomenal changes have occurred both in the curricuhnn
and in the students themseKes. The a\erage freshman
entering today's 8-\'ear, 3()0-hour engineering curriculum
is far better prepared by his high-school background in
Boolean algebra and nuclear plnsics than his ()redecessors
e\er were, 'ihe mere challenge of using the 4(S-scale, 3-foot
shde rule recjuired for everyday computations might have
seemed insurmountable to the student of 30 \ears ago. In
addition to this technical superiority', how e\'er, the engineer
of 2000 possesses a more enlightened view of the sociological
and psychological aspects of engineering problems. This
broader \'ision is derived, in great part, from the full 30
hours of recjuired courses in the humanities and social
sciences.
Research engineers at Illinois ha\e produced devices
and techni(}ues that have revolutionized the w orld's standards
of li\'ing. Thanks to new concepts in gas mask design de\ elojjed
at Illinois, the air we all breathe is the cleanest it has been
since the Sino-American war of 1984. Impro\ements in hybrid
strains of com and wheat de\eloped by the Agricultural
Engineering Department at Illinois helped cut the 1999 death
toll in ecologically battered China to a 5-year low of 92
million. With the aide of a 40 billion dollar grant from the
Pentagon, electrical engineers and mathematicians at Illinois
developed Illiac \TII. When completed Illiac \'III could
instantaneously mobilize America's nuclear defenses and
initiate a nuclear strike if deemed necessar\ . Science
magazine recently credited new alloys developed In metal-
lurgist at Illinois with helping cut the number of deadis from
radiation leakages to nuclear plants to less than 20,000. And
the list of improvements stretches on...
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For The Record
Ouo law. Although the title of this issue refers to an attitude
tow arc! education, it might equally easily appl>' to the Techno-
graph's editorial polic>
.
We cannot ijretend that e\ er\'one will
agree with all the ideas presented in the magazine, nor do we
ask people to agree. Articles in the Technograph seek to
establish a \alid \iewpoint on a specific subject. W hether the
reader agrees or disagrees with this \iewpoint is irrele\ant,
at least as far as the journalistic aspect is concerned. Of
course the quality of the magazine is greatl>' enhanced b>
presenting a balanced issue. l'nfortunatel>' it is not always
feasible or possible to present opinion A in direct apposi-
tion to opinion B.
I must stringentK object with those who ha\'e maligned the
Tcchnograph for presenting a distorted \'itn\' of the C'ollege.
The fact that an article appears in the magazine does not imply
that an author's viewpoint is correct. It simpl>' means his
opinion has merit, and probabh should be presented. The
dut\
,
therefore, rests not with the author, but with the
reader. If at times it seems that the magazine's perspective
seems to rest consistently on one side, the complaint should
be charged to a lack of \ocal critics who are willing to
express their opinions in print. The burden lies with the
reader as much as it does with the writer.
Thus, anxone who disagrees with .something published
in the magazine has a duty, not merely an opportunity, to
express his view, assuming that the disagreement betw en
the views is significantK great. Because we feel ihat
Tcchnograph has opened the forum to free discussion, we
will not appreciate tales of faculty complaining to their
department heads, department heads griping to the Deans,
or students wasting their conunents in idle bull sessions.
Tell us what you disagree with. P\)rmulate your ideas in
a clear, concise letter. If >()u can demonstrate that a
specific article substantialK misrepresents an issue, you
might be able to write a full article for the magazine.
We will not impose one law on our readers--if they do
not let us.
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Ifyou don't like the way people talk to each other,
we'll pay you to change it.
We're in the communications business
And during the next 30 years we're going to upgrade all the equip-
~ient we now have in order to provide even better service to our 6 million
existing customers.
As if that weren't enough we're also going to have to come up with
enough new equipment to provide telephone service to about 26 million
more people As well as equipment for a much more extensive data com-
munications program.
We need enough people (electrical, civil, mechanical and industrial
engineers, designers, accountants and economists) to plan, design, build
and operate a company that will be four times bigger than we are today.
We also need engineers, researchers and scientists to develop electronic
switching equipment, laser and other communications systems we'll be
using 10, 25 and 50 years from now.
But this is only one part of our communications business.
Our Sylvania people, for example, are involved in other types of
communications. Like color television sets, satellite tracking stations
and educational television systems.
Automatic Electric, Lenkurt, Ultronic Systems and some of our other
companies, subsidiaries and divisions are working on advanced types of
integrated circuitry, electro-opticals and communications systems be-
tween people and computers and between computers and computers.
So if you think you have something to say about the way people talk
to each other . . . we're ready to listen.
General Telephone& Electronics
i>a El'cine PfOducis L-nhufi £i'-cinc - Aulomalic ti-r:::r.c • Telpphone Companies m 34 States - General Telephone D.rec lory Company - Genpral Telephone 4 Elec Ironies Laboratories
G^-neral Telephone & Electronics Iniernalional GT&E Data Services * GT4E Communicalions
i
You'll never have to a$k what's new
if you work for a company like this. .-*CJ-.' ,>f,>- J^;
IVhaf's new kv/// probably be
going on all around you.
Including whatever you're
worthing on. Atlantic Richfield
is a vital, on-the-move place.
Always interested In pushing the
unl(nown one step further back.
Constantly on the alert to
anything which shows promise of
making our world a better place
to live in. But working this way
requires a never-ending supply
of new ideas, new energy and
new ways of looking at things.
AtlanticRichfieldCompany ^^
That's you. if you'd like to be
where the news is—see our
interviewer on campus.
Free-Get a giant 25V2' x 33'
poster of The Girl for your room.
Write to: P.O. Box 158,
Bridgeport, Pa. 19405
An Equal Opportunity Employer
Education Beyond Efficiency
by Galen Rath
Ecological Source Book, pub-
lished by Engineering Ecology
297 and 497, Spring 1970: "We
find that the University does
moderately well in training spec-
ialists—engineers, artists, ag-
ronomists—some of whom will
certainly have a part in better-
ing the world, but that it fails
to do so nearly as well in edu-
cating students outside their
specialties....Who will teach the
engineering student to develop
a sense of the esthetic that
goes beyond mere efficiency
...to utilize the skills of tech-
nologists in meeting society's
needs?"
The problem is recognized.
The engineering graduate is
entering leadership roles which
demand a broader understanding
of, and responsibiUty to, society.
Perhaps his eighteen required
hours in social sciences, human-
ities, and economics is a limit-
ing factor in his ability to
approach human problems with
the same fine competence that
he applies to his technical
probknns. The university has
the opportunity, if not the res-
ponsibility, to instill in the
individual a social awareness.
The Five-Year Combined Eng-
ineering-Liberal Arts and Sci-
ences Program, in allowing en-
gineers to major in an LAS
curriculum as well, was formu-
lated explicitly to serve this
end. The College of Engineer-
ing feels that the addition of
an LAS major tends to reori-
entate the technical character
of the classical foiu^-year engi-
neering program. In this way,
the engineer may learn to co-
operate with people better and
perhaps develop attitudes more
responsive to social need.
Thus, through the program,
the engineer selects a major
in the LAS college and after
completing an integrated five-
year study program, he is award-
ed two separate degrees, one
in Liberal Arts and Sciences
and one in Engineering. Pro-
viding not only a well-rounded
cultural background for the en-
gineer, this combined nature of
the program also allows stu-
dents to pursue an inter-dis-
ciplinary education in prepar-
ation for a variety of unique,
new careers.
Calcn Rath
\\'hat are some of the possi-
bilities? An industrial engineer-
ing curriculum integrated with
a psychology' major would pre-
pare the student for a career
in engineering psycholog>' or
industrial management. Aero-
nautical engineers interested
in artificial environments, ocean
engineering, or environmental
engineering might major in bio-
logy. Hoping to work o\'erseas
in an underdeveloped nation,
a civil engineer would perhaps
Qjj
Knowledge today is
increasing at a rate that
can best be described
as following a curve defined
by the equation Y a-^. And
we're just about reaching
the steep slope of that curve.
We're not trying to
discourage you. We're just
suggesting that when you
think about your career,
you give some thought to
how you're going to keep
up with that curve.
One way is to consider
Western Electric. We're an
acknowledged industrial
leader in continuing
education for our
engineers and supervisors.
Our recently completed
Corporate Education Center
near Princeton, N.J., for
example, has a resident
staff of over 100, and
offers more than 310
technical and management
courses. It's the most
advanced facility of its kind,
and if you're with Western
Electric you could be
among the 1500 engineers
and supervisors whoMI be
studying there next year.
~~^ The way we see it,
sharp curves don't have to
be dangerous. They can
be pretty exhilarating.
kWestern Electric
An Equal Opportunity Employer
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want to take Asian studies cour-
ses to acquaint himself with the
real needs of the people in
Asiatic countries. He might take
a poUtical science program if
his interest lean toward an
engineering-related position in
the government. Combinations
with philosophy, sociology, phy-
siology, Russian and other lang-
uages, anthropolog>', and pre-
medicine set the stage for under-
graduate programs in biomedi-
cal engineering, environmental
controls, human factors engi-
neering, and others.
Anyone in engineering or LAS
can enroll in the program, if
he has at least a 3.5 grade
point average and if he has not
taken over 75 hours. Since cer-
tain courses must be taken in
specified sequences to insure
that students graduate in five
years, the university prefers
students to enter the program
early.
Regular freshman engineer-
ing courses fill the first year,
liberal arts and sciences courses
in the selected LAS major are
taken the second and third years
of study, and the engineering
requirements for graduation are
completed during the last two
years.
That the program can- be
completed in five years is due
to the fact that the require-
ments in rhetoric, social sci-
ences, and humanities are basi-
cally the same for both coll-
eges. Mathematics and chem-
istry requirements in engineer-
ing well exceed the require-
ments in LAS. Thus, the engineer
would ideally have only to com-
plete an additional eight hours
in biology, eight hours in lang-
uage, and 20 hours in his LAS
major to quahfy for his LAS
degree. "Every engineering stu-
dent," says Dean Bokenkamp,
"could get the LAS degree by
going one more year."
But the program is rigorous,
and some students do find it
hard to complete in five years.
"The average time in the
regular program is four and a
half years, and they add 40
hours to that and expect you
to make it in five years," says
Galen Foat, President of the
Engineering Council last year,
and an electrical engineering-
psychology' major in his fifth
year of the program. "You
have a few too many hours
to complete, and sometimes
there's really no way." He says
he would have to take 26 or
27 hours next semester to grad-
uate in five years.
Courses in the program are
generally very time-consuming.
and in particular, Foat notes
that the language courses dur-
ing your sophomore and junior
years do demand a lot of time
if you want to do well in them,
and that it really gets rough
when you take engineering cour-
ses with problem sets at the
same time.
Although some may think the
program broadens your choices
of classes, it actually tends to
narrow your choices to a degree,
and Foat finds this limited choice
to be somewhat of a disadvan-
tage. He added though that it is
something you are wilUng to
give up to pursue a good inter-
disciplinary program.
Dean Bokenkamp is aware of
the limited number of electives
available, and explains that since
the courses you choose must
satisfy the requirements of both
colleges, your choice of elec-
tives is consequently narrow
Your major in LAS is actually
your elective. i
Commenting on the positive "
aspects of the program, Foat
says that in addition to his
studies in personal and social
psychology he gained quite a
bit from his general courses
in social sciences and humani-
ties and from courses in Euro-
pean history and Russian. One
of the primary assets of the
12 Technograph October, 1970
Dean Bokenkamp
program is that it
"a general awareness
on the other side
Street."
And if his choice
was narrowed, his
pro\'ides
of what's
of Green
of electi\es
choices of
areas of graduate stud\- corres-
pondingly- broadened, since he
has the opportunity of contin-
uing in about 15 different areas.
"The Engineering-LAS de-
gree program is not a watered-
do\\'n program in either LAS
or engineering," says Dean Bo-
kenkamp. Generally the course
loads average 17-18 hours rather
than 14 or 15 as in the four-
year LAS and Engineering pro-
grams, and the content of the
program is more comprehensive
due to a minimum of electives
"The program is not for peo-
ple who do not know what the>'
want." Commenting further, he
notes that students who come
into the program exploring usu-
ally become discouraged and
drop.
The Dean says that the stu-
dents who take the program seem
to be "people who are \isionar\',"
if onh' because man>- are enter-
ing stud\' courses for jobs that
are still very visionarx in
nature.
The Dean finds that the stu-
dents in the program are gener-
all>' the better students and there-
fore able to carr\' heavy loads.
Because many take correspond-
ence courses, attend summer
sessions, and proficiency sev-
eral courses, the average time
spent b>- the 50-75 students
in the program to complete re-
quirements for both colleges
is fi\e >'ears. One engineering-
mathematics major, for instance,
will complete his studies in
four years. Most of the pro-
gram's participants go on to
graduate studies, which the Dean
sa\s again indicates that most
of the students are ver>' aca-
demicalh oriented.
But the program is for all
students, and Dean Bokenkamp's
first comment was that he
encouraged everyone to con-
sider the program. The inter-
ests of the student is again
the primary concern. The stu-
dent should, however, question
his abilitv to complete the pro-
gram successfull)-, and the Dean
thinks everyone should ask him-
self if he could spend his time
better b>' going in another dir-
ection. One could get his Mas-
ters Degree in the same five
years, for instance.
"It is a great program for
a person \v ho has a goal which
can be reached b>- an inter-
disciplinarv- approach," sa\s
Dean Bokenkamp.
But while the program does
allow the engineer to tailor his
education for a particular t\pe
of job he is seeking, the pri-
mar>- value of the Five-Year
Combined Engineering-Liberal
Arts and Sciences Program is
that it allows the university to
tailor the student for the par-
ticular tvpe of engineer society
is seeking.
Perhaps this is the program
that . "will teach the engineer-
ing student to develop a sense
of the esthetic that goes be-
vond mere efficiency."
October, 1970 Technograph 13
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Gulf's got problems
like you wouldn't believe.
Like mass producing food from hydrocarbons.
(So nourishment can be produced without soil or sunlight).
And improving processes for keeping air and water clean.
Converting nuclear energy into electric power.
Locating 2y2 million barrels of oil per day.
Developing adhesives for the outer skin of the SST.
Discovering exotic new uses for raw ethylene.
Making synthetic fuels from shales and tar sands.
Mining high-grade uranium economically.
Finding new uses for marginal petroleum products.
Perfecting time-release capsules for fertilizer.
Improving reverse osmosis systems used in desalination.
Gulf's young engineering grads are hard at work today
on these problems. And many more.
If you want to get involved with a company that's really
Involved, send us the coupon today.
I'm interested in helping solve Gulf's problems. Please
send me more information.
NAME,
ADDRESS.
CITY_
_
STATE. _ZIP_
UNIVERSITY,,
MAJOH_
An Equal Opportunity Employer
Mail to:
Virgil Hanson, Gulf Oil Corporation, P. O. Drawer 2100,
Houston, Texas 77001
1940: Boeing designs the Tlying Fortress'
and Clearprint is there. (Today, they're designing
passenger jets on the exact same paper.)
Why haven't we changed Clearprint paper since
'Flying Fortress' days? Because in 1933 we developed a
proprietary process that still gives Clearprint the world's
finest ink and pencil surface. An uncoaied surface for
superior erasability and strength. A surface that won't
erode, ghost, crack, or yellow with age.
Clearprint drawings are now making clear reproductions
even after 20 or 30 years. When a single piece of drafting
paper may hold thousands of dollars worth of man-hours,
that permanence is essential.
With Clearprint paper, you never have to worry. That's
why we haven't changed it since 1933.
So if you're planning something memorable, do it on
Clearprint paper. You will do it well.
The Boeing B-17C (top, opposite page): First 'Flying Fortress' to sec combat, in RAF high-altitude
missions over Nazi-occupied Europe. Speed, 300 mph. Ceiling, 36,000 feet. Range, 3,400 miles.
One in a series covering historic Clearprint design events.
Clearprint Paper Co.
1482 -67th Street, Emeryville, California
n Send me Clearprint samples, with prices,
for the following uses:
Name^
Title_ JFirm.
Address.
City _State_ _Zip_
LE/ARP 'Fadc-Oul"'- Paper/Technical Paper/FormsCharts/Graphs/"Pre-Prinl"'- Paper
1^
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Education For
Empathy
by John Paultj
Since this issue primarily
deals with engineering educa-
tion, the idea of interviewing
Dean Emeritus E\eritt occur-
red to us. During his term in
office Everitt probably accom-
plished more in the interests
of educational reform than
an\' other single person in the
College. Although students may
not ha\e alwa>s agreed with
his ideas, few would ever claim
that a^enues for discussion were
closed or that the Dean was
uns>mpathetic toward their sug-
gestions.
In \iew of his past in\olve-
ment in the field of education,
we asked Dean E\eritt about
his concept of engineering edu-
cation in the future. What should
the goals of the College be in
the coming decade? Dean E\eritt
felt that the chief duty of the
College must be the prepara-
tion of engineers for their future
jobs. The demands of these
jobs, howe\er, would impose
new demands on education. Be-
cause of the interrelationship
of large systems-for example,
the economy and ecological s\s-
tems-the engineers of the future
will ha\e to be sufficientl>' per-
Dean Everitt
ceptive to understand the inter-
action of these broad, complex
systems. The Dean expressed
specific concern about problems
of the environment because the
solutions to these problems pre-
sent such tremendous challen-
ges to engineers. In particular
the Dean mentioned the pro-
blem of overpopulation. The
engineer holds a great stake
in providing mankind with the
means of living together amica-
bl>'. Dean Everitt has a fav-
orite term which he uses to
describe the human factors in-
volved in engineering problems
-empath>'. Empathy-, he says,
means, "Doing unto others as
thy would have done unto them."
Such a concept implies an under-
standing of the diverse faces
of the world community and
a respect for cultures different
from our own.
Thus engineering must be
"not merely a learned but a
learning profession." The im-
mense responsibilities of the
engineer demand that the learn-
ing process be lifelong, not
mereh' a four-year encounter.
.A.nd the educational process
must impress this fact upon
students; graduates should be
well aware of the highly' pro-
fessional nature of the tasks
before them.
We then asked Dean Everitt
about the feasibihty of engi-
neers becoming more involved
in politics, since the solutions
to so many modem problems
depend heavily on political in-
fluences. He responded that all
18 Technograph October, 1970
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Monsanto
A diversified and challenging career is
yours at Monsanto because the key to our
future rests with engineers of ability.
At Monsanto there is no ceiling on your future. A rewarding
and interesting career will be found by engineers who thrive
on engineering challenges.
Important oppo-tunities are offered to chemical, mechanical,
electrical, industrial and civil engineers who are needed
to maintain our outstanding growth record. Your profes-
sional challenge can be found in engineering, manufactur-
ing, research or marketing at locations throughout the nation.
Excellent benefits and salaries are yours at one of the
nation's largest chemical companies.
If you are interested in a career at Monsanto, ask your
placement director for more information and see the man
from Monsanto when he visits your campus. Or write to:
Manager, Professional Recruiting, Department CL 815,
Monsanto, St. Louis, Missouri, 63166.
An equal opportunity employer
engineers should learn to effect-
ively communicate their ideas
in order to exert greater power
in the decision-making pro-
cesses with which they will
be directly concerned. As far
as actual political involvement
is concerned, Dean Everitt felt
that the very nature of the
engineering profession argues
against such involvement. Dur-
ing the time that an engineer
serves in a poUtical office, a
lapse in his professional career
occurs. The lack of continuous
professional contact during this
period places the engineer at
a disadvantage when he returns
to his career after leaving
politics. In fact, the situation
of an engineer closely parallels
that of a doctor. Since their
political experiences will have
little or no carryover value
for their professional career,
they gain nothing to offset the
disadvantage of an interrupted
professional career. In view of
the great competition for jobs
in many companies, many engi-
neers fear leaving their present
situation in exchange for a career
offering uncertain opportunities
and definite liabilities.
During his term in office,
Everitt involved students exten-
sively in the educational pro-
cess. He still beheves that
movement in this direction is
both feasible and desirable. He
does not, however, agree with
the student activist movement
as it has come to exist. He
finds the protesters are often
too strident in their criticism
and do not listen to other view-
points. Although he agrees with
some of the goals of such move-
ments, Everitt feels that such
tactics antagonize rather than
influence people. The purpose
of any sort of discussion should
be to persuade people to accept
one's point of view. Tactics
that antagonize people work
against this cause. In view of
the many trends toward peace-
ful, persuasive action—the Move-
ment for a New Congress and
pohtical canvassing, for ex-
ample-it seems that a sizable
number of students have come
to share Dean Everitt's views
on this matter.
In connection with the question
of political involvement, we
asked him for an opinion about
why so few engineers become
involved in campus pohtics.
The Dean asserted that the
qualities exhibited by student
activism in general appeared
in local campus poUtics. He
felt that the general disorgani-
zation of such politics did not
offer the engineers what the>'
were seeking and that the engi-
neers would rather simply study
than engage in an activity' which
appears to offer so little to
them.
Some students might disagree
with a few of Dean Everitt's
views on the subjects we dis-
cussed. But it seems that the
conflict of opinion in this case
matters much less than the
man's attitudes. Dean Everitt
never assumes the attitude of
a bureaucrat. In discussions
with the Dean, students do not
feel as though the Dean is being
condescending or simply try-
ing to pacify them. Any dis-
cussion always involves two
equals presenting their opin-
ions in a calm, logical manner.
Although many complex factors
have made such peaceful con-
frontations rare, and some-
times impossible, students talk-
ing with Dean Everitt feel that
they have a chance of persuad-
ing the Dean to their opinion.
They are not buried with a
volley of "I agree in theory,
but. . .," vague answers. As
a result the student gets the
impression that if all people
in power were as open-minded
and helpful, students would find
less reason to be so vociferous
in expressing their opinions, m
Fairness, sincerity that does ^
not have one eye on public image,
and a willingness to change his
mind-these are the quahties
which mark the capable admini-
strators. And the characteris-
tics that will continue to dis-
tinguish Dean Emeritus W iUiam
Everitt of the College of Engi-
neering.
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You can't buy this piece
in a steel warehouse
How do you accommodate multiple functions,
high non-uniform stresses and complex config-
uration in a single component made of standard
steel shapes? You don't . . . That's why this
power shovel body had to be cast-steel.
Only with the correct steel composition, and
integral one-piece construction, could the de-
signer be sure that the equipment would take
the punishing loads and shocks of heavy
construction work while maintaining the pre-
cise alignment of critical shafts and bearings
Cast-steel means design flexibility In ad-
dition to offering an unlimited range of
.e o
o
shapes, it allows the engineer to put the metal
where it's needed for load-carrying ability...
Then too, cast-steel permits streamlined design
—design that minimizes stress-concentration at
sharp radii and corners. Can you match such
versatility with assembly methods? Don't try.
Want to know more about cast-steel? We're
ffering individual students free subscriptions
to our publication'CASTEEL ". .Clubs and
other groups can obtain our sound film "En-
gineering Flexibility." Write Steel Founders'
Society of America, Westview Towers, 21010
Center Ridge Rd., Rocky River, Ohio 44116.
STEEL FOUNDERS' SOCIETY OF i\.MEIlICiV
Ik.^k^
^^i /
Cast-Steel
for Engineering Flexibility
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Guanuiteeitigday pipe
is like guaranteeingthe sunrise.
Our lOOyear guarantee'on day pipe is almost un-
necessary. Because clay pipe's durabiiit> is as
certain as the rising sun.
Aren't we overstating our case a little?
Not at all. Cla\' is one of those rare substances
that nature made virtualK incapable of being
corroded or chemically broken down.
Clay is formed after sun and rain and sleet
and snow have beaten aua\ at the earth for
thousands of years. When the earth's crust
can't be broken down any further, all that's
left is a layer of virtually indestructible
material. Clay.
Of course, nature doesn't work cheaply. So
clay pipe costs a little more than pipe made o\'
cement bonded materials or synthetic plastics.
But what a difference in performance. While
Dickey Cloy will supply — free of chorge — feptacemenis for any cloy pipe which has b
dote, if damage hos been caused by corrosion or other chemicol decomposition from aci
or other rodents whether pipe is used for industriol. residential or general drainage pur
you can expect other pipe to last about 5 or 10
years, clay pipe has continued scr\ing in waste-
water systems all o\cr the country for generations
without an\ kind of breakdown.
That's \\h\ makers of other kinds of pipe seldom
guarantee their product for an\' specific
length of time, while we guarantee clay pipe
for 100 \ ears and know it's an understatement.
If you want to make sure the pipe in \our
wastewater ss stem lasts, make sure it's clay.
The toughest pipe material under the sun.
\^::^^^C[ay Manujacturlng Company
kansasCity, Missouri;St. Loui'*, Missouri;
I_ehij:h. ^n^.l: San Antonio. Texas; Birmingham. Ala-
bam. i. Meridian. Mississippi; Texarkana. Tcxas-.-\rkansas
i
n darnaged, destroyed or impaired in service for a period of 100 yeors from contfoct
ds, ofkolis. sewoge o' iridusinol woites teiicept Hydrofluoric Acid) or damoge by rols
poses. Damage from improper horidling, placement or rrench loading >s not covered.
,
WRITE-IN
Tlir editor cncdiini^cs evcnjduc to
])urtici}Hilc in uritiun this feature.
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There once was a popular,
daytime television show called
"Queen for a Day ". During this
show some deserving woman
was elected queen; crowned,
robed, sceptered, and granted
one wish. Apparently the Engi-
neering College decided to in-
stitute a similar program for
the professors in the College.
Every year a different pro-
fessor is culled to serve as a
revolving assistant dean for
the year. This program of a
revolving dean could well be
called "Dean for a Year". The
lucky professor this year is
Dr. Frank Morrison of the Mech-
anical Engineering Department.
What do you suppose the "Cho-
sen One" is like? Do you imagine
that he is about 54 years old,
a little overweight, wears a
bow tie, has iron-tinted hair
(which he keeps slicked back
from the middle of his head),
and has been an engineering
research professor here for
30 years? Do you see an imper-
sonally friendly bureaucrat who is
busy manipulating the lives of
the students and faculty with
his near-absolute power? Well
if this is your preconception of
the new dean, then your imagi-
nation has led you far from
the truth.
Dean Morrison is a sur-
prisingly young looking man,
considering his position. With
his youthful countenance, al-
most long blond hair, and easy
manner, he might well be a
teaching assistant rather than
a professor and a dean. Since
this is his fourth year as a
professor here, he is new enough
at the game to be fresh, but
experienced enough to know
what, where, how and why. He
has a knack of combining a per-
sonal relaxed air with his effi-
cient, professional handling of
matters so as to leave a distant
impression of competency, even
though the tasks of an assist-
tant dean are new to him.
His youth could be an asset
for him. It should be easier
for a student to ask for coun-
seling from a man who appeared
to be more of an older brother
than one who might be old
enough to be his father. Fur-
thermore, a young dean is not as
removed from his own school
days as an older dean might ^
be. He therefore might find I
it easier to sympathize and
identify with the students.
In his present capacity Dr.
Morrison must lead something
of a Jekyll and Hyde life. While
the sun rises he is Dean Mor-
rison of 101 Engineering Hall,
but after the sun has passed
its zenith he changes hats, revert-
ing to his former self. Pro-
fessor Morrison of Mechanical
Engineering, for the duration
of the day. Despite the demands
that \\'orking as a dean make
upon him. Dean Morrison pro-
fesses to enjo>', and appears to
be rather enthused with, his
new double duties.
A surprising fact that one
learns in talking to Dean Mor-
rison is the limited scope of
the work of the assistant deans.
Power in the universit>' does
not ascend hierarchicalh-, with
each rung having complete power
over all those lower. The power
is highly fragmented and the
assistant deans have onl>' small
portions of it. Instructors con-
trol grades. Course content is
determined by professors.
David May
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Dean For A Yean
Dr. Frank Morrison
by David May
Course offerings and curricular
plans of study are prepared by
the departments. The L'niversity
and its individual College Deans
enunciate basic policy. For ex-
ample, decisions to accept de-
fense contracts, such as the
Illiac IV agreement, are matters
of university policy upon which
an assistant dean has very little
or no say. Excepting a few weak
holds on students, the only
powers given to the office of
the assistant dean he in an
advisory- capacity. The opinions
of the deans are sometimes
requested, deans are invited
to participate at meetings, and
they are listened to by certain
people who do have power in
the university.
Though the assistant deans
have little power in the Univer-
sity, they can loom large in
the world of the individual stu-
dent. This makes them ideal for
advising and counseling. Dean
Morrison said that his primary
function as dean is to help
students. And this should al-
ways be the primary and over-
riding concern of a dean.
Besides personal work for
students, an assistant dean also
undertakes studies and attends
meetings. The studies are an
attempt to provide answers to
questions concerning general
patterns of behavior of engineer-
ing students, such as why so
many engineering students trans-
fer to LAS. Through these
studies the deans hope to better
understand students and there-
by be able to assist them. The
purpose of the meetings is to
co-ordinate and inform the deans.
Examples of such meetings are
admissions meetings and occa-
sional meetings of the deans.
The attendance of the assist-
ant deans at such meetings is
vital. An assistant dean who
is not aware of the latest in-
formation is of little value to
the students he serves.
Graduation requirements and
grades are not within Dean
Morrison's control, but they
are \\'ithin his sphere of inter-
est. Concerning engineering
course requirements, he advo-
cates a balanced engineering
curriculum, including both tech-
nical courses and the humani-
ties and social sciences. His
beliefs have been bolstered by-
conversations with representa-
tives of industry who express
a desire for their employees
to have their specialized tech-
nical studies based upon a strong,
general background. Grades, he
feels, should be left to the
judgment of the teacher. An
attempt by the College to im-
pose absolute grading stand-
ards \\'ould, in his view, be an
abridgment of academic free-
dom. He is willing, howe\-er,
to provide such grading infor-
mation as he can to students
who feel displeased with the
current grading situation. As
a source of information con-
cerning the student's response
to alleged capricious grading,
a dean is quite competent.
Dean Morrison will be avail-
able to see students all year.
His basic purpose is to help
students. There is only one
catch-if you need help \ou
have to go to him. W ithout
your initiative he cannot do
you a bit of good.
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l.Tm kind of
a marriage
counselor for
the ocean.
"
Vic Taylor is a corrosion specialist for International Nickel at its
testing lab in North Carolina.
".
. .That old ocean doesn't like us sometimes. She rusts boats, eats
away metals, destroys coatings . . . what we're trying to do is
come up with alloys she can live with."
Inco's Francis L. LaQue Corrosion Laboratory, at Harbor Island,
N.C., is testing materials needed for ocean engineering, desalination
plants, water and sewage treatment facilities, bridges, boats, even
houses. Testing not just nickel alloys, but 40,000 specimens of
materials from many industries. Alloys, fabrics, coatings.
"...Remember how car bumpers used to corrode? Now it's a different
story. And we're applying this knowledge to many industries. Making
pollution control equipment, for instance, stand up longer than
anyone thought possible."
Undreamed of advances are what Inco men are working for. Men
who develop alloys, test them, search the world for more nickel.
Nickel, the metal that makes other metals stronger, tougher, more
corrosion resistant. Nickel, its contribution is quaUty.,
INTERNATIONAL NICKEL
The Internat'onal Nickel Company, Inc., New York, N.Y.
The International Nickel Company of Canada, Limited, Toronto, Ontario
International Nickel Limited, London, England
Vic holds a nickel-chrome plated automobile bia>iper which was tested in the
corrosive seaside atmosphere.
>i^r
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BASIC DESIGN DATA-Zinc Die Castings vs. Plastics
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Whenyoucan
hardlyhear
yourselfthink,
ifs time to think
about noise*
Noise won't kill you. But before it leaves you deaf,
it may drive you crazy.
Noise is pollution. And noise pollution is approaching
dangerous levels in our cities today.
People are tired of living in the din of car horns and
jackhammers. They're starting to scream about noise.
Screaming won't help matters any. But technology will.
Technology' and the engineers who can make it work.
Engineers at General Electric are already working
to take some of the noise out of our environment. One area *** fo o*
where they're making real progress is jet-aircraft engines. o w »!
Until our engineers went to work on the problem, "o _ .j
cutting down on engine noise always meant cutting o* h- cT
down on power. But no more.
""toGE has built a jet engine for airliners that's quieter than "> 't>
any other you've ever heard. A high-bypass turbofan. It's «3 ^
quieter, even though it's twice as powerful as the engines • j
on the passenger planes of the Sixties. I
And NASA has chosen General Electric to find ways of ^
cutting engine noise even further.
It may take an engineer years of work before he can
work out the solution to a problem like noise in jet engines.
And it may be years before his solution has any impact
on the environment.
But if you're the kind of engineer who's anxious
to get started on problems like these and willing to give them
the time they take, General Electric needs you.
Think about it in a quiet moment.
Or, better yet, a noisy one,
GENERAL^ELECTRIC
An equal opportunity employer
TtCHNOGRAPH
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Westinghouse the teacher?
the medic?
the builder?
the crime fighter?
the urban planner?
the ecologist?
Westinghouse Learning Corporation has launched a
computerized teaching system that lets each child
learn at his own rate.
Our studies for the Defense Department will lead
to the "hospital of the TOs." and a level of efficiency
and economy unknown today.
Houses? We're not talking about the thousands of
units completed or under construction. We're talking
about the new plant we're building to mass-produce
modular houses.
Our computer-based information systems improve
police efficiency, speed up court administration.
We're marketing electronic security systems for
homes and plants.
We've developed waste-disposal units for neigh-
borhoods, sewage treatment plants for cities, a
smokeless refuse plant that reclaims rather than
destroys.
We're transforming 16 square miles of Florida into
a new city. It's the bellwether for hundreds of thou-
sands of acres, bought or leased, here and abroad.
The list goes on. Everything electrical, of course—
from nuclear power plants to light bulbs. And aero-
space, oceanography, broadcasting, rapid transit.
It all means that Westinghouse has openings for
skilled engineers—electrical, mechanical, chemical,
industrial. And we also offer job training for the un-
skilled as another step toward increasing productive
employment for the disadvantaged people of our
country. An equal opportunity employer.
You can be sure... if it's Westinghouse
w^
The lampyridae beetle family.
Delight of small boys. Biological
light bulb. And prime source of
raw material for another Du Pont
innovation.
Luciferase, an enzymatic pro-
tein with intriguing properties,
obtainable only from fireflies.
Luciferin, an organic molecule
also found in fireflies, but syn-
thesizable. Adenosine triphos-
phate (ATP), a common energy-
yielding substance found in all
living cells.
Those are the three main in-
gredients in lampyridae's love
light. And because ATP is com-
mon to all living cells, university
researchers discovered they
could produce an artificial glow
by mixing luciferin and lucifer-
ase wherever life is present.
Noting that phenomenon,
Du Pont scientists and engineers
went on to develop it into a prac-
tical analytical system. Correlat-
ing the intensity of the artificial
"glow" with the amount of ATP
present in bacteria, they designed
a means of measuring the reaction.
The result is the luminescence
biometer—the first really basic im-
provement in bacteria-counting
methods since the days of Louis
Pasteur. Rather than waiting days
for a culture to demonstrate growth
density, a doctor or technician can
now get a digital readout of
bacteria concentration in a
matter of minutes.
Other potentially li'fesaving
uses for the biometer are being
suggested every day—such as
diagnosing metabolic rates,
enzyme deficiencies and nerve
damage.
Innovation—applying the known
to discover the unknown, invent-
ing new materials and putting
them to work, using research
and engineering to create the
ideas and products of the future
—this is the venture Du Pont
people are engaged in.
For a variety of career oppor-
tunities, and the chance to ad-
vance through many fields, talk
to your Du Pont recruiter. Orsend
the coupon.
Venture:
Use a love call
to count bacteria.
I 1
Du Pont Company, Room 7890, Wilmington, DE 19898
Please send me the booklets checked below.
Chemical Engineers at Du Pont
Mechanical Engineers at Du Pont
Engineers at Du Pont
n Accounting, Data Systems, Marketing, Production
Name.
I Iniuprsify
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John Mendenhall depicts the Tech-
nograph's well-engineered birthday
cake.
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"There's a little more
freedom here to direct my
own research than at
most company labs"
Bob Pfahl, Western Electric
Thertnal energy is his field. And since 1968,
Bob Pfahl has been doing research and develop-
ment in radiant heat transfer on the staff of Western
Electric's Engineering Research Center.
Well-backgrounded, Bob holds three degrees
from Cornell University— a bachelor's in mechani-
cal engineering, and a
master's and doctorate
(received in 1965) in heat
transfer.
"My job is self-moti-
vating, "said Bob. "I have to
look ahead to see where
I think research should be
done."
And one such area
was the design of heating
equipment. Western Elec-
tric uses radiant heating in
a variety of manufacturing
processes because it's
quick and inexpensive,
and because it can be ap-
plied at a distance.
However, because of the limitations of existing
reflectors, radiant heating has been limited to small
areas. Bob has developed a reflector shape which
uniformly distributes energy from a compact mer
Cury arc lamp over larger circular areas.
"Many projects grow out of previous or exist-
ing work," Bob said. He explained that in order to
calculate the reflector shape, he had to first design
an instrument to measure reflectance of the reflec-
tor material.
"But we're well supported here at Western
Electric," said Bob. "We
have very fine lab equip-
ment—and can obtain the
equipmentweneed."
So Bob designed and
built his "spectral bi-direc-
tional reflectometer." It
provides data for a com-
puter program he created
that calculates reflector
shape by numerically inte-
grating a set of differential
equations.
Bob is currently work-
ing on the development of
an even newer type reflec-
tor which will distribute
energy from line type fila-
ment lamps over a large rectangular area. An array
of these reflectors will allow the uniform heating of
almost any size workpiece.
"We're free to look around for our own proj-
ects," said Bob. "I like that—that's why I'm here."
Western Electric
An Equal Opportunity Employer
You're an engineer. You want to
do things—big things. What kind
of career could you choose at
Bethlehem Steel?
Well, you could go into steel
plant operations. Here you might
supervise operations of one of
our ultra-modern rolling mills, or
basic oxygen furnace depart-
ments. You might design new
mills, or direct their construction.
You might be responsible for
repair and maintenance of
colossal, complex facilities.
What else? Plenty! You might
be deeply Involved in metallurgy,
electrical and electronic appli-
cations, power, coal chemicals,
production engineering, or
pollution abatement.
You could go into mining
operations. C^r shipbuilding and
ship repair. Or ship design and
engineering. Or fabricated steel
construction. Or research and
development. Or sales, as a
technical representative or
linesalesman.
Diverse? You bet! We'd be
hard-put to think of an industry
that can equal steel in the variety
of opportunities for engineers
and other technical graduates—
or a steel company that can
match the opportunities at
Bethlehem Steel for moving up
in management.
We could write a book about it.
We have written a book about it.
It's called, "Bethlehem Steel's
Loop Course." You can pick up a
copy in your placement office.
Read it. If it interests you, plan
on talking with our representa-
tive when he visits your campus.
BETHLEHEM STEEL
An equal opportunity employer
HIEIBET lEHEM
STEEL
The computer
is not creative.
You are.
It's only a machine—but a brilliant
machine that can calculate at the
speed of light.
The practical talents of the computer
may be blinding you to its real function
—
the extension of the human brain.
The computer age is where RCA is.
It you are working for a degree in
Electronic or Mechanical Engineering or
Computer Science we want to talk to you
We have Rotational Programs to give you
a wide overview of our activities, or
direct assignments. Design and
development openings exist m computer
hardware and software, defense and
commercial electronics, and solid-
state devices.
Weareadiverse, technologically sophisticated
corporation—concerned with human values.
Get in touch with your college placement
Director, or write directly to: RCA College
Relations, Dept. J, Cherry Hill, Camden,
New Jersey 08101. We are an equal
opportunity employer.
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EDITORIAL
Thoughts Out of Place
by Armin EJmendorf '14
reprinted from January, 1914
Poets often write verses on the two souls in man, the
sensuous and the psychical, the one in continual conflict
with the other. Corresponding to these two antagonistic
souls or conflicting impulses there are two types ot
success the one speUed $ucce$$ which pro\ides a good
living for the victor, while the other brings no ph\sical
comforts or delights but wealth of mind. Serenit\
,
dignit\', and composure mark the victor. Not power so
much over others as power over oneself, not strength to
coerce but strength to persuade, not external grandeur
but internal splendor are the fruits of victor) to him who
make a success of life. Education for a life should be our
(juest at college.
What constitutes life? We will sa> \ariet\ of ex-
perience and depth of feeling whether of pain or
pleasure, delight or depression, and the products of a
divine call to create and to rise certify to a full life. An ex-
pression of the feeling in art for the quickening of
aspiring souls; a comprehensive generalization or law of
science to quench the thirst for knowledge of those who
wish to know causes and to trace the harmon\' in nature;
a bridge, a canal, a locomotive to facilitate exchange
remain as results to crown such a life.
Unfortunately, few such results follow the quest tor
wealth only. Nor does a rich man often appreciate the
real feelings that bring forth these results. The
commanding financier may own vast halls of art, but he
seldom experiences the depth of feeling which existed in
the hearts of the sculptors and painters who w rought the
works on exhibition there. The humble poet or painter
entering the halls receives the messages that the paintings
and statues convey. He really owns the picture of the
statue because the essence of the work is his. He it is w ho
is thrilled with inspiration by a magnificent Apollo or
moved to compassion by a groping Blind Flower Girl.
The materiahsdc owner may claim the canvas and the
paint upon it and the marble, but unless he is capable of
receiving the feelings of the artist, the painting or the
statue is not his. Not to own but to enjoy should be oiu
aim.
Culture, as much if not more than training for a li\ing
only, should be our (juest in college. We owe it to
ourseKes. This does not mean that we shall become
effeminate dilettantes. There is nothing effeminate in the
man w ho li\ es coniijleteh . Retinenient in place of coarse
and cold might does not signif\' weakness. W ealth and
\ariet\ of experience, a broad and sympathetic appre-
ciation of the problems of human life denote manhood
of a loftier t\pe than that exhibited b\ the greedy
ambitious aspirant for worldK' rank.
Here at the l'ni\ersity the opportunity tor the de\elop-
ment of a deeper appreciation of the fundamental in life,
the beautiful and true is open to us. E\en as engineers we
are not excluded from this sacred privilege. There are
man\ Sunda\- afternoons, nian>' hours between classes
that can be spent in quiet librar\' corners. A consideration
of e\ery action w ith the cjuestion, "Is it worth while?"
will re\eal hours useless!)' spent in idle talk, card p!a\ing,
or at \aude\ille performances. The busiest man is usuall)'
he w ho has most spare moments for reading. We are not
be)()nd Poor Richard's maxims. "Be ashamed to catch
th)selt idle ma\ be looked upon with a haught)-
superior air as applicable to grammar school chikben,
but a neglect of its dictum w ill track us down as well as
them. E\ er) da) has twent)-tour hours of which one-
fourth of one hour daily applied to a search for the
true and beautiful scattered as gems throughout the
world of good literature will add a wealth to life that
cannot be purchased b)' mone) or rank. Association with
great minds is per\asi\e in its efforts, permeating us with
great thoughts. A \earning to rise to their le\ el grasps us
and an) spark of greatness that ma) be in us is fanned
until it glow s. Time spent with them is time sjient to the
best ad\ antage.
To li\e as the great men ha\e li\ ed, the authors, scien-
tists, and engineers should be our aim. To aid in the
adjustment of an e\erchanging societ)-, to stud) its
problems and to charge with the reformer into the thick
of injustice is a worth)- ideal. To feel as the poet and to
be able to rejoice in his \isions, to think as the philo-
sopher and to be able to tra\el w ith him in his journeys
of the intellect are powers that can be culti\ated at
college. To the degree that we i)articipate in these
activities do we reall)' live. Education that guides to such
a life is true education.
Engineers and Politics
by Sheldon H. Altman '62
reprinted from November, 1961
It seems in the highh idealistic atmosphere often
surrounding a uni\ersit\, firm thoughts and actions
should result. The supposed intellectual leaders, both in
the student bod\ and faculb. should be a bulwark
representing a solid block supporting American ideals.
This unfortunateh is not the case. Look about the
campus. See who speaks for the students in subjects as
serious as politics. It is often some seed\ -looking, sneaker
clad, predictabh unkempt personage defiling an\- firm
stand against spreading communism, accusing the U. S.
of forcing the reds into their filth\ contamination of the
world's atmosphere, defending that bearded idiot 9()
miles off Ke\- \\ est, laughing at the current interest in
ci\il defense against possible (\er> possible) red
aggression. Where is their opposition? W ho will confront
these ".\mericans" who ha\ e read Marx but ne\er ha\e
looked at what Jefferson. Adams, Lincoln or \\ ise old
Ben had to say. Certainh- someone out there still belie\es
in the ideals which ha\e made .\merica so strong, \et so
nai\e: fierce when necessan.-, but too often goodnatured;
independent, yet so sensiti^•e to world opinion.
Can we afford to ha\ e to ha\ e fort\ \ ears of Russian
deceit, fort\' \ ears of Communist duplicit\ , fort\ years
of lies, and back-stabbing defended? Can we let this go
unchallenged? Can we watch Comnmnist imperialists
change history from day to day and not become
angered? Can we compromise ideals which place the
indi\idual abo\e the state, which recognize a basic
human dignity, which guarantee inahenable rights of life,
liberty- and the pursuit of happiness? Do you think this is
becoming maudlin? Are you asking yourself what this has
to do with engineering? Or, why even bring it up?
You, an engineer, mathematician, or scientist, may be
the ke> to America's continued greatness. ()b\iousI>' the
technicall>- orientated person will help to defend his
country . It is natural to him. He is a part of a dri\ing,
d\namic econom>' and expanding technolog\-. But what
else is he? He is an objective thinker. He can't be
fooled b\' promises of Utopian bliss. He is not satisfied
with just feeding his stomach. Here is a man who is
capable of the solution of many trying problems. Put this
to use. It is time for engineers and scientists to take a
more acti\e part in politics on all levels. Read the works
of our forefathers. Then read Marx and Lenin and Mao
Tse-tung and see what these despots have proposed for
us. Get angry. Let's hear \our voice.
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l.Tm. kind of
a marriage
counselor for
the ocean..'.'
Vic Taylor is a corrosion specialist for International Nickel at its
testing lab in North Carolina.
".
.
.That old ocean doesn't like us sometimes. She rusts boats, eats
away metals, destroys coatings . . . what we're trying to do is
come up with alloys she can live with."
Inco's Francis L. LaQue Corrosion Laboratory, at Harbor Island,
N.C., is testing materials needed for ocean engineering, desalination
plants, water and sewage treatment facilities, bridges, boats, even
houses. Testing not just nickel alloys, but 40,000 specimens of
materials from many industries. Alloys, fabrics, coatings.
"...Remember how car bumpers used to corrode? Now it's a different
story. And we're applying this knowledge to many industries. Making
pollution control equipment, for instance, stand up longer than
anyone thought possible."
Undreamed of advances are what Inco men are working for. Men
who develop alloys, test them, search the world for more nickel.
Nickel, the metal that makes other metals stronger, tougher, more
corrosion resistant. Nickel, its contribution is quality.
INTERNATIONAL NICKEL
i
The International Nickel Company, Inc., New York, N,Y.
"The Internaticna! Nickel Company of Canada, Limited, Toronto, Ontario
International Nickel Limited, London, England
Vic holds a nickel-chrome plated automobile bumper which was tested in the
corrosive seaside atm.osphere.
^^m
Photography by-W- Eugene Smiih.
Our Attitude Towards
Military Training
by Don Johnstone '31
reprinted from December, 1930
The perennial controversy between youthful mili-
tarists and pacifists is once more in full bloom. And as
usual most of the controvers\' is (juite beside the point.
The pacifist is almost always far too ideal; the militarist
too narrow-minded and imperialistic. The real issue,
however, is more personal than either of these two
classes \\'ould have us beliexe.
Among things we ha\e picked up in four \ears of
college is the realization that few wars right wrongs, that
victory is on the side of might, and that most \\ars could
have been avoided b>' the use oi a little more intelligence
at the right time. And from a dozen films we ha\e seen
that while the dolce part of the pro piitrki mori jihrase
might have been applicable in the da\s of knightly
combat it is hopelessh' inapplicable toda\ , where the
enemy is not one against whom one can match one's skill,
but only a blind piece of shrapnel which w ill tear oft tlie
leg or rip the chest of a niiglit\ tighter and a trembling
coward with equal case. Most of us are faily glad to be
alive, too, and recall that a good man\ \ears ago
Solomon made a remark about li\ e dogs and dead lions.
Another thought that is hard to shake off is the conceit
(which in technicalh' trained men can hardh be called
conceit) that we are worth more to our homes and the
world when we are excavating for a building than \\ hen
we are digging a hole to dodge bullets in. We remember
that 19-year-old scientist who fell on the eastern front
during the war—he had already' learned more about
molecular structure than had ever been know n before-
and wonder if he might not ha\e contril^uted to a tar
greater degree to the peace and safety- and comfort ot
the world if his government had used one iota of
common sense and sent him back to his laborator\
instead of giving him a gun.
And now, as the legions of irate cadets mass for attack
on our editorial strong point, we hasten to assure them
that no warfare is necessary. Nobody but a fool thinks
that wars have been relegated to the past. \obod\
,
including the fools, thinks that any government will ever
use any sense after a war is declared. And since the world
we live in, rather than the world we might like to live in,
is the one with which we have to deal, the fact remains
that each of us may find himself some day inv olved in
war.
It behooves us, then, to be as well prepared for that
eventuaUty as possible. From either a national or a
cosmopolitan viewpoint, a short war is a good war. And
a short war means adequate preparedness— trained men
who can spring into action at the first call; trained
technical men, who can put their engineering to this
emergencv use; trained leaders, who can not onh- do
things themselves but can guide others in the doing of
them. This in turn means onh' one thing; militarv training
in the universities^For it is in the universities that the best
leaders can be found, and it is during tlie universitv
^
period of life that these leaders have the most time to
devote to this training.
Dwellers in bottom-lands risk occasional inundations in --—
exchange for the great returns on the fertile lands the\ i
cultivate; thev' have learned that building themselves ~~-
flood protection systems is more profitable than running
away. Just so, a great nation cultivating its colonies and
its foreign commerce runs the risk of occasional wars;
and here an adequate war-prt)tection svstem is ot more
value than retirement in times of crises.
On w ith the jiarade!
The Real Co-op
Is Your Bookstore
by J. O. Ephgrave '27
reprinted from November, 1926
There are quite a number of people in the College of
Engineering, and in all of the other schools, too, who do
not realize the truth of the above statement. But it is
actuall)- true; the store is owned by more than 4,000
students, each one ha\dng just one dollar invested and
each one sharing, by virtue of his investment, the profits
of the store. This investment is known as membership in
the Engineer's Co-operative Society, and is open to anv'
student, whether he be in the engineering school or not.
In fact, 45 percent of the members are in colleges other
than engineering, and only 18 per cent of the textbook
business is done by engineers. Members are responsible
for about 45 per cent of the entire business of the store.
r
The student s part in the organization is as follows: V__
Any student or faculty member mav* deposit one dollar,
which enrolls him as a member of the store. For every
purchase that he makes he is given a receipt which he /I
signs and deposits in a box in the store. These receipts are ^
assorted periodically and each member is given credit
for the amount he has purchased on his record card. The
total purchases are computed at the end of the year and
dividends are paid, based on the total volume of business
done and the net profit. The amount of the dividend is
10 TECHNOGRAPH NOVEMBER, 1970
decided upon each year by the Board of Directors. The
student may withdraw his membership at ain- time he
sees fit, but if it is taken out before August 31 of an\ \ear
he has automaticalh gi\ en up his claim to di\ idcnds due
him on purchases for that \ear. An exception to this part
of the constitution is made in the case of seniors; their
di\idends and membersfiip refund is gi\en them just
before graduation in June.
The poHcies of the store are determined b\- a Board of
Directors, consisting of tvvo members from each of the
campus engineering societies. A sophomore is elected
from each societ>- each Near and holds office during his
junior and senior >ears. There is also a facult\ ad\isory
board consisting of Dean H. H. Jordan, Professor A. R.
Knight, and Professor W. M. Wilson, all of the facult\ of
the College of Engineering. All matters brought up
before the Board are referred to the facult>- board for
approxal.
The Societ\- was organized in the sjiring of 1921, and a
store which carried engineering supplies was started.
From the \ er>- first day the store was successful, in spite
of se\ere criticism that such an organization had no place
on the campus and could not hve. After a >car of
business the selling space was more than doubled, books
and supplies for the entire l'ni\ersity were added, and
after fi\ e years the store has grow n be>ond the fondest
hope of those who started with merely an idea. A full-
time manager and ten student assistants are now
required to ser\e the patrons, and the store has grown to
the position of one of the important University supply
stores.
We ha\e written the above editorial because we
belie\ e that there are a large number of engineers, es-
peciall\ freshmen, who are missing an opportunity not
onh to sa\e themselves money, but to support an
engineering project.
Illinois' Only Co-operative Book Stores
EVERY ENGINEER
Needs a Slide Ride
Get the best! Insist on one of Keuffel anei Esser's
time pro\en rules recognized as standard the
\\'orld o\ er.
]\\' have tlicm all from the $3.00 pocket rule to the
Log-Lo,^ Duplex at $10.S5
202
SOUTH
MATHEWS THI
r_niMJ_rY\_
F- STUjrNTS" SUPPLY STORIS
E. .\ Nichols '26, Manager
OP
610
E.\ST
n.\NIEL
ON THE BONEV.ARD 1-2 BLOCK FROM CAMPUS
Man Against Machine
by Henry S. Magnitski '65
reprinted from December, 1963
Statisticians ha\'e drawn all kinds of curves showinsi
the passing of time and the accumulation of scientific
knowledge and data. Some of these cur\es are
exponential, and show the tremendous increase in
knowledge, while others show how man asNinptoticalh
approaches the "Truth." Well, here is one curve, an
ordinary straight line, that shows the decrease in the time
lag between the disco\er\ of a scientific principle and its
apphcation tor use b\ mankintl--the predictions are most
re\ealing.
The horizontal axis shows the year of discovery of
some scientific knowledge, and the \ertical axis show
s
the difference in time between the disco\ery and the
practical use of this knowledge. The portion of the cur\ e
above the zero axis indicates that the scientific principle
was disco\ered before it was full\- appreciated, and the
portion of the curve below the zero axis indicates that the
scientific principle w as in use before it w as disco\ered.
^VOLTAIC PILE DISCOVERED
maxwell's equations
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TRANSISTOR
INVENTED
COMPUTER BEATS MAN AT CHESS
ILLIAC in MAKES DISCOVERY
WORTHY OF NOBEL PRIZE
MACHINES BECOME INELIGIBLE
FOR SCIENTIFIC AWARDS
SEE TEXT
This idea may not seem \en- clear at first, but it will
after the following selected points are noted. In 1800,
V'olta discovered his voltaic pile, an invention which led
to the electric battery. A full forty-three \ears later
Morse used this principle to power a telegraph, and
Western Union has been making money on that idea ever
since. In 1873, Maxwell published his famous ecjuations,
predicting the existence of radio waves, and it took
Guglielmo Marconi only twenty-three years to pro\ e that
Maxwell was right. In 1948, Bardeen and others
discovered the "transistor effect." Six >ears later
engineers de\eloped the transistor radio, and tubes ha\e
been d\ing since. Thus, the time lag between the
disco\er>- and use of an inxention has decreased as the
centuries roll on.
Clearh , as the cur\e indicates, there uuist be a time
when the delay between discoxery and use becomes
zero. This time is coming soon, and in fact, it is
scheduled for June, 1966. On a morning in that June,
some \oung, bright phvsicist is going to walk out of his
lab with a brand new scientific concept in his mind, and
find someone selling an application of the idea on the
\er\' same day. When this hajjpens, the cur\ e will ha\
e
crossed zero, and we'll be in an era where we build and
use things w ithout know ing w h\ the\ w ork.
At first this situation won't be too bad or disturbing.
The consumer aiijilications di\isions of man>- industries
will put a new product on the market, and a month or
two later the engineering research department will find
out what makes the thing work. As time goes on,
howe\er, this delav between the marketing and the
completion of research on a new product will become
longer, and men will be using things that the\ built but
know absoluteh' nothing about. For instance, in 1980,
some computer will produce a re\ ()lutionar\' theory that
will startle the world. It will be used immediateK' by
engineers but it will take a group of scientists a \ear and
a half of tedious hard calculations to pnne that the
computer is right.
The abo\e rather embarrassing situation, coupled w ith
others like it, will start a re\"olt against computers
brewing in the minds and hearts of scientists.
L'nfortunateh , b\' this time both scientists and engineers
will be rehing hea\il\ upon computers, and the\
wouldn't dare attack their machines right awa\-. As the
\ears go on, however, computers will start beating men
at everything, including thinking, playing chess,
athletics, and man's age old fa\ orite, sex.
This state of affairs will trigger an open re\olt against
the machines, and man w ill do e\erything nasty he can
possibly think of to the computers, including pulling their
plugs. W ithin forty -eight hours the revolt will be over,
scientific progress will be set back fifty years, and man
will be master of the world once more.
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To a man with emphysema, a flight
ofstairs is Mt.Everest.
|)
1^
It's just one of the things we're doing
with air.
VC'e separate and purif\- nitrogen, argon,
neon and krypton for induscn,'. ^X'e make
liquid nitrogen systems for everything
from refrigeration to surgen'. Vie make
rruxrures for underwater di\ers.
It makes sense that if we can help a
di\er dive to 1000 feet, we can give a man
with emphysema the air to get to tlie top
of die stairs.
For addiiion^l informalion on oui j^M\
If you have emphysema or other chronic
lung problems, you know what it's like
to climb a flight of stairs. And you prob-
ably don't know \shat it's like to play a
round of golf or even take a walk.
Union Carbide's Linde Di\ision has
developed a portable liquid oxygen sys-
tem which many doctors prescribe for
their patients.
It weighs less than 9 pounds full. Set
the oxygen at the flow your doctor tells
you to. And you can do many of the
things you did before.
Sure, we've oversimplified the whole
thing. We're not going to go on and on
about all the Union Carbide technology
that makes the Oxygen Walker possible.
r lo Lnion Caibidc Coipoijlion, Dcpjnmcnl of Lnivi.-iiH> Reijlions. 270 Park Avenue. New York. New York 10017 .An cjujl i>ppotlunil> employer.
THE OlSCOVEHY COMPANY
."OPArhAve Nph Yoik NY 10017
If you are a senior...
^)
could be the most
important year
of your life.
As you contemplate one of the most important decisions of your life, you will want to remember this;
it is not just "a job" you are seeking— it should be the beginning of a career. And if it is to be
successful, both you and your employer must need and want each other.
To help you with your decision, we invite you to consider the opportunities at Pratt & Whitney
Aircraft. Currently, our engineers and scientists are exploring the ever-broadening avenues of
energy conversion for every environment ... all opening up new avenues of exploration in every
field of aerospace, marine and industrial power application. The technical staff working on these
programs, backed by Management's determination to provide the best and most advanced facilities
and scientific apparatus, has already given the Company a firm foothold in the current land. sea.
air and space programs so vital to our country's future.
We select our engineers and scientists carefully. Motivate them well. Give them the equipment
and facilities only a leader can provide. Offer them company-paid, graduate-education
opportunities. Encourage them to push into fields that have not been explored before. Keep them
reaching for a little bit more responsibility than they can manage. Reward them well when they
do manage it.
Your degree can be a B.S.. M.S., or Ph.D. in: MECHANICAL ENGINEERING • AERONAUTICAL
ENGINEERING • ENGINEERING SCIENCE • ENGINEERING MECHANICS.
If your degree is in another field, consult your college placement officer—or write Mr. Len Black,
Engineering Department, Pratt & Whitney Aircraft, East Hartford, Connecticut 06108.)
1^
'ratt &Whitney R ireraft — -—^=
ST HARTFORD AND MIDDLETOWN, CONNECTICUT H
An Equal Opportunity Employer
DIVISION OF UNITED AIRCRAFT CORPORATlOh
Technograph Passes Forty-Sixth Birthday
PROBABLY few people realize that the Technograph,
by \irtue of having been founded in 1885, is one of the
oldest publications on the Uni\ersit\- of Illinois campus.
It was first called Selected Papers of the Civil Engineers'
Club, and was the official publication of that organi-
zation for the first few years of its existence. A note in the
first volume tells the purpose of the magazine.
"The Civil Engineers' club of the l'ni\ersit\- of Illinois
is essentially an undergraduate society, most of the
papers being prepared b>' students. Not the least
important of the results to the members have been the
stimulation of independent thought, a development of
the abiht\- to hunt up one's own information, and ot
cultivation of the power to express ideas clearly,
conciseh', and forcibly.
"This publication is made to place in permanent form
some of the papers read at meetings, and criso to extend
the influence of the societ\'. The intention is to publish a
similar volume annually. The committee regrets that the
number of illustrations and length of many of the papers
precludes their publication, and also that the valuable
discussions of the papers ha\ e not been preserved."
From a financial standpoint the advertisements in the
first issue paid for all expenses, cuts, and left a balance of
twentv dollars, \\ hich was invested by \\ . R. Roberts and
Lincoln Bush in a bulletin board as a surprise on Prof. Ira
O. Baker and Prof. A. N. Talbot.
The first volume contained a number of good papers.
Among them were "Hulton's Formula for Normal Wind
Pressure," and "Hints to Students on the Education of an
Engineer," the latter b> Prof. Baker. Prof. Baker stressed
the importance of a well-rounded education to an
engineer, in addition to his technical training.
The first few volumes of the magazine sold for thirty
cents each, and were about the size of a composition
book.
The Civil Engineers' club continued to publish
Selected Papers of the Civil Engineers' Club for four
years. During this time the Mechanical Engineering club
was organized, and in the spring of 1891 the magazine
was published under its present name. The Technograph,
with the two organizations co-operating in publishing it.
Soon after this the Architecture club was organized and
joined forces with the first two clubs to put out the
magazine. At about this time the\ increased the price to
fifty cents.
The second issue published under the name
Technograph was of unusual interest because of the
illustrations contained in it. Pictures were shown of the
by Matt Wilson '34
reprinted from December, 1931
present L'niversit)- Hall, with the title, "The College of
Engineering. " Other pictures showed the machine shop, /
drawing room, collection of civil engineering instru- V
ments, the electrical laboratory, and the heads of the
departments.
The eighth volume, published in 1893 contained an A
architect's drawing of engineering hall, for which the
state legislature had just appropriated $160,000. The
trustees of the universitv- had asked graduates of the
architecture school to compete in the design for the
building, and first prize was awarded to G. \\ . Bullard of
Tacoma, Washington, who became architect of the
building.
It was not until 1895 that the Technograph had an
independent staff. It was about this time that
Technograph articles were favorablv noticed bv' indices
of engineering literature. Several articles were reprinted
in other engineering magazines, among v\hich Prof.
Talbot's railway spiral, now a classic, was probab!>' best
known.
In 1896 the Technograph became an entirely scientific
publication. The following jear, however, marked
another big change. Each engineering department was
given a separate section of its own, for both notes and
news. The Association of Engineering Societies was
formed, and had charge of the magazine.
The next ten years passed with ver\' few changes in the
makeup of the Technograph. The magazine contained
both articles of purelv' local interest and articles of
engineering value. Successive editors began to bemoan
the lack of interest of students in the paper, so a
competition bet\\een societies for representation on the
staff was arranged, and met with some success.
About 1908 general business conditions, similar
perhaps to those prevailing today, began to make them-
selves felt in the Technograph, and the financial situation
became ver>' precarious. A change of some sort was
necessarv', and it was thought that the problem might be
met b> making the magazine a (juarterly. However little
success w as met with, as the first vear in which it was
supposed to be quarterl>- only one issue appeared, the
next vear three, and it was not until 1911-12 that four y^
complete issues were distributed. Throughout this entire ^_
period financial problems handicapped the staffs. In
1911 a complete reorganization of the editorial policv"
allowed the use of articles of more general interest, and M
broadened every department. The advisory board was Vil
also enlarged.
World conditions during the period of the war had
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their effect on the Tcchnoaraph, and in 191S pnhheatioii
was suspended. Atti-r the return of normal eontUtions,
the magazine was completely reorganized under the
direction of C. L. N. Me\ers '21. The size was changed
from the booklet size to its present dinu>nsions, and the
custom of using a different picture on each co\er was
adoi)ti>d. In Marcli, 192.3 another hig stej) forward was
taken when the magazine became affiliated with Engi-
neering College Magazines As.sociated, an organization
which has since grown to include magazines from
tweut\ -three of the foremost engineering colleges in the
countr\ . The purpose of this association is to raise the
standards of the member magazines. This is
accomplished b\- the adoption of uniform standards of
practice, and b\' cooperation in both business and
editorial problems.
The decade 1920-1930 saw few radical changes in tlie
paj^er, but a gradual impro\ement in all departments.
Feature articles tended to be of more local interest, as
well as of engineering \ aliie, and departmental pages
were enlarged.
In 1930 another big change was made when the
Technograph became a monthK publication. During the
\ear 1930-1931 student articles were featured, and more
space was gi\ en to honorary and professional
organizations on the campus. An infonnalh' conducted
"Know Illinois" cami>aign was conducted throughout the
year, with such features as the engineering librar\' and
the Kngineering Experiment Station being introduced. A
new cover wa.s designed, with a series of pen sketches of
ancient engineering masterpieces ajipeariny on
successi\e covers.
Few radical changes ha\ e been made this year. The
cover was altered only slightly, to include the words
"l'ni\(>rsit>- of Illinois." Modern enginei'ring triumphs
are being used as the subject for the cover series.
Financial problems are being encountered this year, and
have forced the elimination of several impro\ements
that were suggested. The standard of the magazine has
been kept up to par, how ever, as evidenced b>' the fact
that the first two issues of this year were rated as "A"
issues b\ the chairman of the a.ssociation.
An attempt is being made this year to dress up the
inside of the magazine. Readers may notice that this issue
is printed on an enamelled paper, a better-appearing and
more pleasing paper. New section headings are being
designed, and two of them, for the editorial and
departmental sections, are included in this issue. The
remaining drawings will be ready in time for use in the
next issue, in February. In the departmental cohunns, in
addition to the new headings, cuts of the i)ins and ke\'s of
sexeral of the professional organizations ha\e been
made, and are used with the notes pertaining to the
organizations.
This is llio now small slin]io ca]) we
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We made the world's finest drafting paper in 1933,
and we haven't changed it since.
The simple fact about Clearprint is that our process
goes completely through the paper so that there is no change
in the surface even after repeated erasures. There's a fine
tooth that makes every ink and pencil line sharp and clear.
There is no ghosting. Nothing to crack with repeated
folding. Nothing to reproduce except your drawing.
You can put thousands of man-hours into a single
drawing. You can revise it time and time again. All with
confidence because Clearprint gives you what our name stands
for: absolutely clear reproductions for a lifetime.
So when you are planning something memorable,
plan it on Clearprint Paper. You will do it well.
The first North American P-51 Mustang flew on October 26. 1940, only 127 days
after design work began. Built for the R..A.F.. the P-51 was later adopted by the U.S.A.,\.F.
Most aviation historians regard it as the best all-round single seat fighter of the war.
One of a scries covering historic Clearprint design events.
r
Clearprint Paper Co.
1482 -67th Street. Emeryville. California
n Send me Clearprint samples, with prices,
for the following uses:
Name-
Title—
Address.
City
;ar
-Pirm_
_State_ _Zip_
"Fade-Oul"-- Paper/ Technical Paper; Forms
CharU;Graphs/"'Pre-Prini" - Paper
O

This unusual view of the sundial, with the east tower of
University Hall in the background, is familiar to all Illi-
nois engineers
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How good are you
*^ on the turns?
A strong stroke isn't enough to win in freestyle swimming.
Experts say: "Watch the turns."
"A champion won't touch with his hand," they tell us. "He begins his
overhead tumble with a downward stab of his right arm, twists as his feet
hit, then explodes forward with a powerful pushoff."
Their conclusion: "Experience and smart coaching develop a championship turn."
We believe it. That's why we've put together the most experienced and
best-coached team of bearing and steel engineers in the world. And now we're
putting $221,000,000 into expansion and modernization for the ft'ture.
This coupled with prcmoticn from within will meaii iric; easing opportunities
for you. If you want to grow with growing modern industry, join the team.
Write The Timken Company, Canton, Ohio 44706. Tell our
Manager of College Relations that you'd like to talk it over.
An Equal Opportunity Employer (M/F)
On your campus...
February 25, 1971
A Timken Company Representative
would like to talk with you!
J
TIMKEI\r
UOUTUUD TkAI^f MAJtK
THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS. FINE ALLOY STEEL AND REMOVABLE ROCK BITS.
Women Are Not For Engineering
by Dean Eric A. Walker, Dean of Pennsylvania State
University, College of Engineering and Architecture
reprinted from November, 1955
Editor's note: This article first appeared in the May
issue of the Penn State Engineer. While it does not
necessarily reflect the opinion of the staff we feel it is of
enough general interest to he reprinted here.
Again, or perhaps I should sa> still, we are in the midst
of a shortage of engineers. Once again the demand far
exceeds the supply and once again colleges are reporting
that more companies are visiting their campuses than
they have graduates eligible for employment. This
season, too, also brings a spate of curealls and read\-
answers to the problem. Some are thoughtless. One
which reached my desk suggested all the engineering
colleges had to do was to lower their standards, make it
easier for a young man to be an engineer, and the
shortage would be over.
There is one solution which appears almost annualh-
which deserves more than passing attention. That is the
use of women as engineers. Sometimes the argument
arises from debates concerning the eligibility of women
in honorary societies. Sometimes it is based on the very
real accomplishments of the unusual women who have
made en\-iable reputations in the profession. No one can
deny there have been successful women engineers. Edith
Clark was long an authority' on certain phases of
transmission of electric power. Lilliam Gilbreth was well
known to engineers and business men long before the
publication of "Cheaper b>' the Dozen." There are some
good women teachers of engineering. I belie\e no one
can den\- that under certain circumstances women can
ha\e distinguished careers in engineering and make a
real contribution to their emplo\ers and to the benefit of
science and the industrial world.
The principal reason that women engineers are not
more numerous and that they do not make a more
sustained contribution to the profession is that the proper
circumstances rarely exist. Let us take a brief look at
some of the requirements.
First, an engineering student has to ha\e certain basic
capabilities before it is profitable for him (or her) to
embark on an engineering education. Without
enumerating them, these are more rare in women than in
men. Second, he must put in four or fi\e \ears of
extremely hard and demanding work to get his
bachelor's degree. This he usually does at his own, his
father's, or at pubHc expense. In an>- e\ent someone has
to foot the bill and such bill-payers have less confidence
that this is a \\'ise investment for women. Third comes
einplo\inent by some industrial organization. Years ago
an industr>' might have expected to get an immediate
dollar's return for a dollar spent on a neoph\te engineer's
salary. Except in unusual circumstances this possibilit\-
has ceased to exist. Engineering requires a rather long
and somewhat indefinite period of training after formal
schooling ends. In some companies this training takes the
form of a series of courses, often pursued on compan\-
time and at company expense, adding up to at least the
amount of material and performance standards one
expects for conferring a master of science degree. It is
fairly ob\'ious that, through this period, even though it
extends for one to three years, the compan\- cannot
expect to get a fair return for its outla\'. At least one
compan\' has estimated that it in\ests $10,000 in each of
its engineering recruits before the recruit begins to pay
his way. It is my opinion, at least for large technologi-
cally-based companies, that this is not far from the
average figure. 0\er a lifetime of work the company
expects that mone>- to be returned and more. If the man
sta\s with the company the probabihty of a direct return
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is ven- high. If he leaves the company the return, e\en
through indirect means, is often no less real. One
compan\ explains that the engineers who lea\ e its
employ are in another job the best salesmen for the
compan\ s product.
Now how does this pattern of beha\ior affect the
careers of women? The most e\ident ambition of man\'
women is to get married and raise a famil\-, and certainh-
not to pursue a career in engineering. Knowing this, few
companies are wilhng to risk S10,000 on a beautiful
blonde female engineer, no matter how good she ma\' be
at mathematics or electrical design. The chances of her
staying to pa>- off are just not good enough.
One ad\ocate of engineering as a women's profession
has pointed out that these women, properh- trained, can
return to the profession after the\ ha\e raised their
families and are able to accept full-time emploxinent.
Now what sort of engineers would the\ be after ten or
twenty >'ears being out of touch with the profession? An
engineer working full time at the job has difficult)
enough in sta\ing abreast ot new de\elopments.
However, it is still true that man\- women with training
in science, mathematics, chemistry, etc., can find
emploNinent in the engineering profession as engineering
aides to assist with testing, construction, mechanical
la\out, etc. These are jobs, which must be done in
soKing an engineering problem, and the\' do not reeiuire
a full-fledged professional engineer to do them. In short,
no one can say that engineering is not for women. It is
usualh' the other way around—women are not for
engineering.
I m£Anu>
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EITATROH
IHKT
TLCmOGWU
' T^ T ryr t^tiiiiiii i 'i ii" _£!.
NOVEMBER, 1970 TECHNOGRAPH 23
clippings
kept informed by company policies. Se\enty-one per
cent said they disagreed that the indi\idual engineer
needs some sort of a union or similar organization to
represent him.
Student Uprising
Underhanded Recruiting
Techniques Condemned
Some industrial recruiting practices bring a sharp
warning from the National Industrial Conference Board
that such tactics may backfire and pro\e disasterous to
the companies employing them. And, it is noted, "the
damaging effect the\ may have on the li\es of the
students themseKes can hardly be overemphasized." In
listing the following examples, the NICE says some of
them are hard to credit and are not the practices of the
vast majority of companies:
1. Adding pay extras for grades aboxe C, for courses
with certain professors, for a pleasing personalit\ , and
for man\- other items of similar "importance."
2. Putting the senior on the pa\Toll prior to graduation.
3. In\iting likely candidates to lush weekend parties.
4. Offering a "vacation," expenses paid, before the
candidate reports for work.
5. Providing "expense allowances" up to SI,000 to
defray costs of moving from the campus to the company.
6. Presenting gifts and bribes in the hope of getting
preferential treatment from college placement officers.
Another aspect of recruiting, not necessarih'
encouraged by industrv' has been a practice some
students emplov when visiting prospective employer's
plants. I'sually, the companv' pays the student's expenses
for his trip from school to the plant ( fare from Chicago
to New York.) However, several students from various
colleges have taken to the practice of visiting several
industries in a particular area and charging each firm the
full amount of their trip, rather than averaging the total
expense. Some students have received mone\- for three
round trips to industries in the same area, when thev
really made one trip and visited all the plants on this trip.
As industries are catching on to this plan, it is politelv
,
but firmly being discouraged.
A survey b>' Opinion Research Corp., for the AIEE,
finds that engineers think their profession is more
attractive than it was 10 or 15 vears ago, but there is room
for improvement in relations with management. The
surv'eyed engineers indicated they are given too much
routine work, their pay is not high enough in comparison
with others of the same or less abilitv, and thev are not
A pre-planned demonstration bv' student leaders,
fulfilled a promise made last \ear in the Mavor's office
on the occasion of the student march last spring.
It was promised last year that the students would again
protest if no concrete action were made toward school
relocation.
The demonstration began with a funeral procession
and mock coffin being carried to the east end of the pier.
A short eulogv' was given and the coffin shd into the lake
carrying with it Mayor Daley's promises for action. The
coffin wouldn't break through the ice because as one
student put it, "this showed the weakness and
shallowness of the promises made bv' the Mavor."
After this loud but orderly procession about 30 cars
proceeded in a solemn line to Garfield Park, one of the
proposed locations, and a cornerstone was laid. It read:
"Let it be known that we, the students of the L'niversity
of Illinois at Chicago do hereby claim this land for a new
UIC site on the 10th da>' of March, Anno Domini, 1960."
The press coverage included all the Chicago dailies.
"Newsweek Magazine" and NBC and CBS news
commentators.
Why There Are So Few Lady Engineers
The Universitv' of Texas reports that for the first time
in 20 vears a v\oman has been granted permission to
enroll in the civil engineering department. There are two
reasons for this. First, the clothing worn bv- the women,
and second, the bashfulness of the instructors. .\s an
explanation of this the following story is told. In 1905, two
girls were enrolled in the department. They took a hiking
trip with the instruments, but somehow the instruments
would not work correctK- v\hen the girls were near them.
The instructor said he had often heard of girls having
magnetism, but sureh' not enough to affect the compass
needle. Further investigation caused the instructor
blushingly. to inform the girls that their corset sta\s were
causing the trouble.
The girls in 1926 don't have any effect on the compass
needle.
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Manhattan's Lightning Rod
on the Empire State
All of Manhattan has little to fear regarding lightning
storms, now that the Empire State building reaches
nearl\- a quarter of a mile into the sk\ . It is itself
Manhattan's lightning rod. And being well grounded by
the massi\ e steel work, the building itself has no further
worr>- from the charged lightning bolts.
Experiments ha\e been carried on with 5.000,000-
volt bolts of laborator>- lightning in the research
department of General Electric, showing that the worlds
tallest building affords lightning protection to all
buildings within a considerable radius of it, with the
possible exception of one or tvvo buildings nearby. New
York's sk) line in miniature was used in the tests, and bolt
lightning was thrown earthward. Each time the tow er of
the Empire State building was touched. No damage
resulted, the model itself being well grounded as is the
original structure.
This neutral \olume is cone shaped, such as would be
included by a line drawn from the top of the building to
a radius of about a mile high. The protected area plan
has already been put to use in the safeguarding of oil
storage tanks in the oil fields of Southern California.
There tall rods placed near the big oil reserx'oirs pro\ide
overlapping protected areas, thus lessening the
possibilities of fire hazards from lightning flashes.
.\ few weeks after this experiment was conducted, the
Empire State building was actual!)- struck three times in
a se\"ere electrical storm, to pro\e again the worthiness
of the name, Manhattan's lightning rod.
Paris Builds Downword
to Avoid Skyscrapers
Skyscrapers in America may continue to reach for the
clouds, but modem Paris relie%"es congestion b>' building
down into the ground. A network of underground
passages for cars, pedestrians and small freight has been
proposed b\ one of the Paris city officials. The project
includes the construction of ten miles of tunnels, mo\ing
sidewalks and mo\ing freight carriers. Engineers see no
difficult) , but the cost would a\erage S2,00O,000 per
mile. All construction would ha\e to be done below the
le\el of the subwa>s which form a spider's web just
below the cit>'s surface.— T/if Star.
Nestor Johnson Flyers
The Greatest Skate Value on Earth
A genuine JOHNSON skate with the
finest Vanadium tool steel runner and
every JOHNSON exclusive feature. Price
only $7.00 per pair with shoes.
THE U. of I. SUPPLY STORE
The Co-Op On The Square The Co-Op
NOVEMBER, 1970 TECHNOGRAPH 25
^'l^^
a*
"
.-iSC-
i i
'4
r*^^^>v;
This beautiful view of the Boneyard is familiar to all lUini engineers
26 TECHNOGRAPH NOVEMBER, 1970
Printed below are nomination forms for the E\eritt
Teaching Award and the Stanle\ H. Pierce Award.
You may nominate any two instructors for the Exeritt
Teaching Award. For the Pierce Award, please nominate
one faculty- member and one student who ha\ e helped
de\elop closer student-faciilt>- relations within the
College.
Both of these forms can be sent through Universit\
Mail to Engineering Council, 106 Engineering Hall; or
dropped into the ballot boxes in your Department office
A MUST
FOR CIVIL
ENGINEERS
Dean Everitt Teaching Award
Name.
Professor
Graduate Student Department.
Course.
Name.
Professor
Graduage Student Department.
Stanley H. Pierce Award
Faculty Nomination
Name
Department.
\Miy do you think this faculty member deserves
award?
Student Nomination
Name.
Department.
Whv do vou think this student deserves this award':
authoritative new manual covers
methods for pavement rehabilitation
ASPHALT OVERLAYS and PAVEMENT REHABILITATION.
First Edition (Manual Series No. 17) contains 134 fact-
packed pages, all about Asphalt overlays and pavement
rehabilitation. Complete with drawings, charts and photo-
graphs, it simplifies the subject for the engineer respon-
sible for road and street rehabilitation and maintenance.
Contents include latest information about such matters as:
• Pavement condition survey methods
• Preparing pavements for overlays
• Design and construction of Asphalt
overlays, shoulders, pavement widen-
ing, and appurtenances
• Testing procedures and guide specifi-
cations.
The Rsphalt Institute
Engineering • Research Education
Students and Instructors: For your FREE copy of
MS-17, 1st Edition, please fill out and mail to The
Asphalt Institute, College Park, Maryland 20740
Name _^
Class and degree (or title)
School —
—
Address
City _State_ .Zip_
Our50 yearguarantee
ondaypipe
was ridiculous.
Ournewguarantee
istwice
as ridiculous.
We just raised our 50 year guarantee on the
durability of clay pipe to 100 years! What's so
ridiculous about that?
Mainly the fact that guaranteeing clay pipe for
any length of time is like guaranteeing the law of
gravity. Clay is one of those rare elements
in nature that is virtually incapable of being
corroded or chemically broken down.
Clay is a residue. It's what is left after
sun and rain and sleet and snow have beaten
down on the earth for thousands of years.
When the earth's crust can't be broken down
any further, what you have is clay.
So you can find clay wastewater systems
all over the country that have been serving
for generations without ever wearing out.
And, we'd like to add that our patented ure-
thane joint makes Dickey coupling pipe the
best you can buy. Constant compression, plus
flexibility of the plastic material, make certain
that a complete bottle-tight seal results through-
out the entire joint area. The most dependable
and total seal you can get in a wastewater system
. . . even if settling occurs.
All of this is why. even though makers of
other kinds of pipe never seem to guarantee
their product for any specific length of time,
we don't hesitate to guarantee ours for 100
years. And that may be the understatement
of the century.
\==:^C/ay Manufacturing Company
K.;ins;isC il>. Missouri. St. I.ouis. Mi'»M>uri;
l-chigh. Iowa: San Antonio. Texas: Birmingham. Ala-
bama: Meridian. Mississippi:Texarkana, Texas-Arkansas
"Dickey Cloy will supply -free of chorge - replacements for ony cloy pipe which hos been domaged. destroyed or impaired m serv.ce for o penod o( 100 years ffoni contract
dote, if damage has been coused by corrosion or other chemicol decomposition from ocids, olkal<s, sewage or industrial wastes (except Hydrofluoric Acid) or damage by rats
or other rodents whether pipe is used for industriol. residenliol or generol droinoge purposes Domage from improper handling, placement or trench loading is not covered.
Hard times come and go.
We still hunt
chemical engineers.
Also mechnnicitl nnti indttstrial engineers.
In Rochester, N. Y., in Kingsport,
Tenn., in Longview, Tex., in Columbia,
S.C., our plants will soon be providing
holders of 1971 baccalaureates in
chemical engineering with plenty of
opportunity to practice what has been
preached at them. Great!
Some current Ch.E. seniors, how-
ever, may have begun to suspect that
before another autumn rolls around,
with diploma safely in hand, they will
have had enough of chemical engineer-
ing as understood on campus.
Let these not be ashamed. Aside
from stimulating opportunities in the
kind of marketing that demands a
chemical engineer, we offer them other
worthy alternatives.
Recruiters may prove a little scarcer
this year than in years gone by, but our
campus visitors are on the prowl and
eager to explain in what respects our
conception of work calling for a chem-
ical engineering degree extends farther
than usual.
If interested, tell your Placement
Office or drop a note to
EASTMAN KODAK COMPANY
Business and Technical Personnel
Rochester, N.Y. 14650
Att equal-opportunity employer.
An
engineercan •
cutcrime aswell
as anycop^
Maybe better
Last year, murder was up 1%. Rape was up 1 1%.
Robbery was up 14%.
It's getting to the point where a woman can't show her
face on a dark street. And grown men are running scared.
Sadly, crime has become a part of our everyday Uves.
Where do we turn for help? To police, of course. But
why not also to engineers?
Engineers at General Electric set out to develop a more ji. co o
efficient streetlight. And they came up with one of o o 'i
the most efficient crime fighters ever invented. own
It's called the Lucalox® lamp. It puts twice as much light "2. - ;:
on a street as any other lamp without any extra operating in ^ "
cost. And wherever Lucalox has gone up, crime has gone 7 c
down. By 50% or more in city after city. t -ci
But that's not all an engineer can do. He might design
communications equipment that enables one patrolman to
do the job of two. Or a complex of traffic monitors that
puts twenty cops back on the beat. Or even a patrol car to do
its special jobs in a better way.
It's sometimes hard for people to realize that engineers,
with their technology, can solve social problems. But, in
fact, some social problems can't be solved any other way.
So if you're an engineer who's bothered by social
problems, you're in a unique position to help.
General Electric could use your help. We see more
problems around us than we know how to solve. So what we
need is more engineers.
GENERAL^ ELECTRIC
An equal opportunity employer
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If you want to engineer
a better world...
a great place to
one of the most
In the world.
start Is with
diversified companies
Westinghouse thinks its responsibili-
ties are as big as its capabilities—
and that's big.
And when you're in everything from
computers to urban development, to
medical science, to mass transit, to
oceanography — there's action. For
example . .
.
Transportation: Our computerized
transit systems can operate on a 90-
second schedule, and meet the
transportation needs of many cities.
Urban Development: Our new con-
struction concepts will provide bet-
ter communities acr'~3s the country.
Projects are planned or underway in
30 major cities.
Health Care: We are using a sys-
tems approach to provide better
medical care for more people. Ex-
ample: electronic equipment that
lets nurses monitor the hearts of
eight patients simultaneously.
Nuclear Power: Westinghouse
leads the way in nuclear power gen-
eration. Seven nuclear plants in op-
eration. 34 in various stages of de-
sign. We're working on a breeder
reactor to keep us ahead.
That's a sampling. We're just get-
ting started. If you'd like to help us
engineer a better world, talk with our
campus recruiter. Or write Luke
Noggle, Westinghouse Education
Center, Pittsburgh, Pa. 15221. An
equal opportunity employer.
You can be sure...if it's Westinghouse(^
»
Can you cut costs
without cutting corners?
The designer of this six-wheel diesel locomotive
truck frame did. . .that's why he chose cast-steel.
Using smooth fillets and fairings possible
only with casting, he eliminated stress concen-
tration caused by the corners and angles of
wrought structures. To keep weight low without
sacrificing strength, he varied section thick-
ness, concentrating steel at the points of maxi
mum stress.
And with cast-steel he got substantial sav-
ings in the bargain. One-piece construction
eliminated assembly costs. Holes, slots and
channels were cast-in directly. With the
XI- to
O
greater dimensional control inherent in casting,
finishing costs on the 8x18 foot frame were cut
to a minimum . . . Compare this with the tedious
assembly, machining and finishing work that
goes into a welded or bolted structure.
Want to know more about cast-steel? We're
offering individual students free subscriptions
our quarterly publication "CASTEEL." . . .
Clubs and other groups can obtain a sound
film "Engineering Flexibility." Just write
Steel Founders' Society of America, West-
view Towers, 21010 Center Ridge Road,
Rocky River, Ohio 44116.
STEEL FOXJNDERS' SOCIETY OF ikl^EXtZCA.
Cast-Steel
for Engineering Flexibility
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r CIRCLE GAME
Where have all the students gone?
Stand in the middle of the quad at noon sometime, stupid.
No. I know where their bodies are; I want to know where their
minds are. The minds, souls, and spirits of last spring. The minds
that could no longer tolerate the policies of their government.
The souls that refused to condone the senseless killing of any
inhabitant of the earth. The spirits that propelled them into the
streets to cry: Stop. Let's stop the machine and see just where we
are going.
Are they dead--or just sleeping? Have promises of repression
from government and university officials cowed students?
Perhaps the war becomes a litde less repulsive when a person
holds a high lottery number, and that person's life is no longer on
the line. Perhaps the presence of recruiters on campus becomes
slightly more acceptable when GE offers a young engineer a
$10,000-a-year job. Or perhaps Nixon and Agnew are right: the
deep student feelings of last spring can be soothed by a few well
placed draft exemptions and condolences in the official
government reports.
Meanwhile. .
.
The Boneyard chokes on its own putrid wastes. The fight for
Allerton putters along \\ith empty bandwagons as student
interest in the ecology movement dwindles (Even Ralph Nader's
condemnation of student hypocrisy evoked only disinterested
sighs). The move for student representation on vital poHcy-
making bodies lies dormant. Student interest in ending the
exploitive policies of local merchants and landlords
appears minimal.
In other words, everything seems to be right back where it
started.
Will anyone ever remember? Can any one ever forget?
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They're
"shooting
the curl"
inPhoenix.
Surfing has conic at last to the Arizona
desert.
The ersatz ocean is called Big Surf*. At
4 milHon gallons, it's hclicvcd to he the
biggest "pool" ever built: 400 feet long by
300 feet wide, and nine feet at its deepest
point.
And it makes its own waves.
m
.,A
*i
Every 60 seconds, the crashing surf pro-
pels an army of Arizona's finest toward a
sandy 4V2 acre beach.
Now about the waves. They're made by
pumping water into a 160 foot by 41 foot
tank-like "reservoir." Up to 100,000 gal-
lons arc released through 1 5 gates at the
reservoir base. The water passes over a
custom concrete "reef," and is formed into
a wave up to five feet high.
The restless sea is kept restless by three
250 hp Peerless mixed flow pumps from
FMC Corporation, They are the same
pumps that irrigate deserts in the Middle
East, provide flood control in Louisiana,
and fill city reservoirs in New York.
And FMC is the same company that makes
fibers, food machinery, railroad cars, in-
dustrial chemicals, and a whole lot of other
things you never hear about because we
work behind the scenes.
If you'd like to do something about making
waves in the desert, or fighting famine in
India, or anything else that a diversified
company docs to improve life, pick up a
copy of our brochure "Careers with FMC"
from your placement office. Or write FMC
Corporation. Bo.x 760, San Jose, Calif.
We're an equal opportunity employer.
FMC CORPORATION
Putting ideas to work to make
water more fun
TWO VIEWS ON RECRUITING
by Marsha Kuhn
i
Last March the right of the
University to have on-campus
recruiting was seriously brought
into question for the first time
here by the General Electric
disturbances. Recruiting by
companies engaged in "immoral
activities"~anything from pol-
lution of the environment and
production of war materials, to
exploitation of consumers and
employees—was again an issue
during the May strike. General
Motors interviewers were under
heavy guard during their campus
visit in October while union auto
workers and students picketed
the area.
The engineering campus
quickly became the center of this
protest since many people
looked upon the College of
Engineering as a training ground
for those with technical expertise
who would eventually work for
many of the companies engaged
in "immoral activities." The
controversial lUiac IV computer,
funded in large part by the
Department of Defense and
supposedly scheduled for some
use in war calculations, was a
special point of dispute.
Two of the University faculty
October strike
personally involved on opposite
sides of the battle over the on-
campus recruiting problem are
Howard Wakeland, Associate
Dean of the College of Engineer-
ing and the man in charge of
recruiting for the engineering
campus, and Phil Meranto,
Assistant Professor of Political
Science and a key figure in the
May and October protests. They
were interviewed after the
October protest for their
opinions on issues of on-campus
recruiting.
Dean Wakeland feels he and
the University are in agreement
when he says students have a
right to see recruiters--on
campus.
"In college, there are certain
rights an individual has," said
Wakeland. "If he wants to inter-
view, he has a right to do so."
To facilitate this right, the
college lends a hand with room
space, matching up students
with prospective employers
during mutual free times,
announcing times when
recruiters will be in the area.
Yet Wakeland draws a strong
line between these aids to the
student and the idea that these
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Dean Wakeland
services encourage a student to
work for the compan\- in\ol\ ed.
"To correct an\- wrong that
may exist in a company, you
place the compan\' on the open
market for recruiting,"
\\ akeland explained. "I'm not so
sure we have the capabilit> to
judge who the good or bad
companies are, though."
Moraht>, at least for Wake-
land, is not a question.
"It would be impossible to
judge which companies should
or should not come," said
\\'akeland. "^^'e would be pre-
suming that the indi\idual
company makes a product that is
all good or all bad. But pro-
ducing a product does not make
it good or bad."
What makes it good or bad,
according to \\ akeland, is how
the product is used.
"The engineer is not different
than the rest of society," said
Wakeland. "The teacher is
in\oKed in the same t\pes of
judgments. Does the teacher not
teach about re\olution because
it's bad? Of course not. He tries
to give the total picture and let
the indi\idual student decide.
"
Wakeland added, "If we were to
get into the judgment of
industr> , where do we stop with
judging the morality- of schools?
Could we e\er pass judgment on
a student, say he's moralh good
or he's morall\ bad? Our pro-
duct-the students-can be used
for good or e\il."
According to Wakeland on-
campus recruiting is a ser\'ice.
He feels students gain additional
education through talking with a
\ariet\- of businessmen about
their professions, as well as
corporations gaining better
understanding of students.
Good will is not what makes
the recruiting program a success,
however.
"If we only saw ten to fifteen
percent of the students use place-
ment services, we would seri-
oush- question the effectiveness
of the program said Wakeland.
"But 95f of our students ha\"e
hea\il\' participated, not to men-
tion students from other schools.
Recruiting is not limited to one
school. If in the judgment of our
students or the university- we
were not doing our job, we'd
be sent out of business.
Apparently the\' are doing
their job. Last spring a question-
naire filled out by engineering
students during the May strike
showed o\erwhelming support
of the program-2,600 in favor of
on-campus recruiting. The
suggestion that facult\' members
might ha\'e pressured students to
fill out their sheets in a favorable
manner was rejected by
Wakeland.
"It was completely arranged
by the students," said \\'akeland.
did not know it was in process
ui til it was well underwax. To
sa) there was prejudice is ridi-
culous. If the staff saw an\- sign
of pressure, they would rebel."
In trying to deal with morality',
Wakeland admits his department
has not stressed engineering
professionalism or what is ethical
to do as an engineer in the busi-
ness world.
"We're touching the same le\'el
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<of morality as any other depart-
ment," he said. "We don't play it
real heavily." A well-rounded
education is not the answer to
engineers with little sense of the
world around them either,
Wakeland added.
"Students are not kept to a
maximum about the number of
courses they may take outside
their field of study," he said,
although a minimum of eight
hours of social science and
humanities is required. "But the
social science courses are not a
challenge to most students. The>'
find them boring and usually
don't take any more than they
have to."
Yet the future of on-campus
recruiting is not secure in spite of
its support. Resistance in the
forms of threats, pickets, and
riots have had their results,
which Wakeland estimates ma>'
decrease the number of recruit-
ers in the future.
"Unfortunately it might tend
to keep companies away that just
don't want to go through the
hassle of recruiting pressures,"
he said. "Now that jobs are tight.
if companies see resentment,
they may say it's not worth it and
not come."
He hopes for legal solutions to
today's production problems.
"If you don't Hke what's going
on in the company," he
suggested, "work inside the
organization. If you can't and are
still convinced the company is
wrong, call legal action against
them. Start procedures. If it
means leaving the companv', all
right. There is a legal way to
bring the attention of the public
to these matters."
Phil VIeranto does not quite
have the confidence of Dean
Wakeland on the legal process of
change, to say the least. As one
of the important figures in both
the May and October protests,
Meranto has become, in effect,
the spokesman for those who
think companies producing so-
called "immoral" products
should not be able to encourage
students to work for them. . .for
the good of everyone.
"University' neutrahty is a
hoax," said Meranto. "Just by
recruiting they're saying the
G. M. Protest
University does support this
company because they are lend-
ing their services to see that it has
a place to recruit."
To Meranto, this gives the
corporation a blinding advan- A
tage. "_
"It's easy to recruit without
people considering work they'll
be doing or what it's effects will f
be on others," said Meranto.
"They've got a nice office to talk
in, a nice image."
According to some, behind
that nice image, however, sit the
pollution makers, the buck
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Venture:
Seven minutes
to save a life.
The problem: lifesaving clinical tests
of blood, urine and spinal fluid may take
technicians hours to perform using tra-
ditional methods.
The possible solution: design a virtu-
ally complete chemical laboratory in a
desk-sized cabinet that will perform a
variety of clinical tests automatically,
accurately, quickly.
The result: Du Font's Automatic
Clinical Analyzer, the end-product of
years of cooperation and problem solving
among engineering physicists, biochem-
ists, electromechanical designers, com-
puter specialists and many, many others.
The heart of the instrument is a trans-
parent, postcard-sized reagent packet
that functions as a reaction chamber and
optical cell for a computer-controlled
analysis of specimens.
Separate packs—made of a chemically
inert, optically clear plastic—are designed
for a variety of tests. And each pack is
supplied with a binary code to instruct
the analyzer. Packs for certain tests also
contain individual disposable chroma-
tographic columns to isolate specific
constituents or molecular weight frac-
tions on the sample.
In operation, the analyzer automatically
injects the sample and diluent into each
pack, mixes the reagents, waits a preset
time for the reaction, then forms a precise
optical cell within the walls of the trans-
parent pack and measures the reaction
photometrically.
A built-in solid-state computer monitors
the operation, calculates the concentra-
tion value for each test and prints out a
report sheet for each sample. The instru-
ment is capable of handling 30 differ-
ent tests, \he chemistry procedures for
ten of which have already been devel-
oped. The first test result is ready in
about seven minutes. And in continuous
operation, successive test results are
obtained every 35 to 70 seconds, de-
pending on the type of test.
Innovation—applying the known to
discover the unknown, inventing new
materials and putting them to work, using
research and engineering to create the
ideas and products of the future—this is
the venture DuPontpeopleareengaged in.
For a variety of career opportunities,
and a chance to advance through many
fields, talk to your Du Pont Recruiter.
Or send the coupon.
s
Ventures for better living.
Du Pont Company, Room 7894, Wilmington, DE M
Please send me the booklets checked below.
n Chemical Engineers at Du Pont
Mechanical Engineers at Du Pont
Engineers at Du Pont
Accounting, Data Systems, Marketing, Production
Name_
University.
Degree .Graduation Date_
Address-
City _State_ -Zip-
An Equal Opportunity Employer (M/F)
Phil Meranto
seekers, the war machines.
"Because of that," he said, "We
must have the corporations off
campus. We can't let them use
school facihties to further
enhance their images for them.
The important thing is that they
don't gain any talent."
Meranto sees litde hope for
this move, however.
"The University- is not capable
of being reformed," said
Meranto. "It's in part a political
education instrument to indoctri-
nate the students."
"Whereas a segment of the
I'niversity is counter to its
ideas," Meranto explained, "gen-
eral university policy cannot
afford to take those stands
because the base is government
and the businesses."
He was perhaps speaking in
part of the 700 votes that were
cast against on-campus recruit-
ing earlier this year. Yet the
minority could be a majority.
"The most powerful minorit\'
today are those that own the
corporations," said Meranto. "It's
the people who are the minority
at this point. Students represent a
majority as far as those being
exploited by the corporations."
A change in the power
structure is \\'hat Meranto hopes
for.
"We need to engage in a better
political educadon campaign,"
he said. "Just a few >'ears ago no
one was questioning the govern-
ment. It's not surprising that
people are not yet radical."
He thinks the radical
movement will win, however.
"They're in the process of win-
ning the people over because
they have a correct analysis of
the world," he explained. "The
controlling forces can no longer
explain the contradictions of
richness in the midst of poverty,
hunger in the midst of bounty,
peace and war. The radicals are g
winning because they happen to "
be true."
The radicals supposedh' \\on
their first victory last March
when, for perhaps the first time,
'
leafletting to attend a rally
protesting recruiting got results. .
.more results than the campus
had ever seen.
"The General Electric trouble
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is similar to what happened in
black cities across the nation,"
said Meranto. "It came at a time
when grie\ances had been swell-
ing up. Of course, cancelHng
Kunstler's planned speech
helped quite a bit.
"
To Meranto the idealistic
answer would be to form a new
,
more socialistic societ>'. But
there are man>- altemati\'es, he
added.
"We ha\e to make more
reflecti\e moral s\stems, ' said
Meranto. "The altemati\e would
be to create different t>pes of
work situations, new social
order. An example would be
Earthworks on campus--a
business not based on indi\idual
competition and profit, but
based on the idea of aiding each
other."
Recruiting in general is
Meranto's complaint.
"There was no conscious
effort to select out the engineer-
ing recruiters," said Meranto. "It
Marsha Kuhn
just happened with General
Motors that the idea of creating a
new social order then included
the students being in alHance
with working class people."
The talk of closing uni^ersities
to get rid of campus radicals
seems to Meranto the worst thing
the establishment could do.
"If the universities shut down,
I'm sure there would be a
massive counter-culture form-
ed," said Meranto. "The kids
would not go back to their par-
ents. There would be no jobs
for them. The se\en miUion
people emplo\ed in higher
education are technicalh needed
b\' societ\-. Put them out of work
and the>'ll be more radical than
they are now."
In an\' e\ent, says Meranto,
the corporation does not work
for societ\'.
"How could \ou possibly
make a peaceful gun?" he asked.
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If you are a senior...
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I
could be the most
important year
of your life.
As you contemplate one of the most important decisions of your life, you will want to remember this:
it is not just "a job" you are seeking— it should be the beginning of a career. And if it is to be
successful, both you and your employer must need and want each other.
To help you with your decision, we invite you to consider the opportunities at Pratt & Whitney
Aircraft. Currently, our engineers and scientists are exploring the ever-broadening avenues of
energy conversion for every environment ... all opening up new avenues of exploration in every
field of aerospace, marine and industrial power application. The technical staff working on these
programs, backed by Management's determination to provide the best and most advanced facilities
and scientific apparatus, has already given the Company a firm foothold in the current land, sea,
air and space programs so vital to our country's future.
We select our engineers and scientists carefully. Motivate them well. Give them the equipment
and facilities only a leader can provide. Offer them company-paid, graduate-education
opportunities. Encourage them to push into fields that have not been explored before. Keep them
reaching for a little bit more responsibility than they can manage. Reward them well when they
do manage it.
Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL ENGINEERING • AERONAUTICAL
ENGINEERING • ENGINEERING SCIENCE • ENGINEERING MECHANICS.
i)
If your degree is in another field, consult your college placement officer-or write Mr. Len Black,
Engineering Department, Pratt & Whitney Aircraft, East Hartford, Connecticut 06108.
Pratt &Whitney Pircraft -s-o.u...o^c,
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by Mark Parkin
ENGINEERING
by Lynn Barry
P) No wTiter has emerged
without first having been
steeped in the elements of his
literary and cultural past. W hile
there are many influences on a
writer, few have as much impor-
tance as the recent past and the
present en\ironment. Whitman,
writing as industrialization
progressed, wrote passionateK
of the modem, and foresaw the
expansion of modernism in the
future. His view of progress was
humanistic, strongly reflecting
the spirit and ideas of humani-
tarian reform which had
emerged in the pre-Ci\il War
era. Twentieth-century writers
looked back on the beginnings
of modernism and created a
literature of great power. But
they were also affected b\' the
recent World Wars. Heming-
way, for example, realizes the
impossibility of man to achieve
his goals in the face of a natural
destructive order.'
I mention this because perhaps
the most striking aspect of
Thomas Parkinson's writing is
the way it reflects the literary
trends of the past while also
* , reflecting the cultural changes of
*
) the sixties. The influence of
twentieth-century writers is
beyond question. Parkinson
I
\ alludes to Robert Duncan in the
J beginning of "Yes, Beautiful
Rare Wilderness," and moves
quickly to a long discussion
based on a William Butler Yeats'
line, "Those terrible implac-
able straight lines/Drawn through
BOOK
REVIEW
Protect the Earth is a short
paperback essay by a Berkeley
English professor on the state
of the nation. We felt that the
highly subjective nature of both
the material and the media would
lend itself well to parallel anal-
yses by an engineer and a lib-
eral arts student.
Mark Parkin is a junior in
Enghsh. LyTin Barry is pre-
sently the Director of the Engi-
neering Publications Office.
Thomas Parkinson is an en-
raged poet. The object of his
anger is man's "unearthliness,"
man's inhumanity to nature and
to himself. As a poet, Parkinson
addresses himself to his subject
in a fashion which those with
"rectilinear" minds will find diffi-
cult to understand and impossi-
ble to agree with. The combina-
tion of his rage and his poetry
make Protect the Earth an illogi-
cal, yet emotionally' powerful,
book.
The thesis of Protect the Earth
is simple. "As long as human be-
ings go on building up levels of
tolerance against abominations,
the abominations will grow." In
two short poetic pieces and two
essays, this book explores the
faults of the contemporary'
American society as seen
through the eyes, and soul, of a
senior professor of English at the
University of California,
Berkeley. His occupation and
credentials conjure up a stereo-
type of a liberal-intellectual
which Parkinson does little to
dispel. His style, opinions, and
choice of subject matter perpetu-
ate the myth which seems to
surround nearly all persons who
have been associated with
Berkeley in recent years.
Parkinson never lets the reader
forget that he is a poet; his prose
are so free that reading them is
only slightly less difficult than
reading blank verse. His argu-
ments and conclusions are like-
wise based more on emotion and
imagery than on reason and
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^"^^LEAD puts quiet
irrftying conference roo
1
Even with two powerful fan jet engines only a few feet
away, these people can converse in normal tones.
How? The interior designers of this Fan Jet Falcon
business aircraft specified a lead impregnated vinyl
sheet to be sandwiched between the plane's outer
skin and interior trim. Lead's density effectively bars
both noise and vibration—makes flying more produc-
tive, more enjoyable. D Lead alone, or combined with
other materials, is one of our best weapons against
noise pollution; it's being used in planes, boats, offices,
schools and heavy machinery. Designers and archi-
tects know that "lead can make life more liveable—by
hushing things up."
f
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MINERALS CORPORATION 250 Park Avenue, New York. New York 10017, Tel. (212) 986-7474
EVERYTHING YOU
ALWAYS WANTED TO
KNOW ABOUT THE
ENVIRONMENT'
ECOLOGICAL
SOURCE
BOOK
GENUINE FIRST EDITION
COPIES STILL AVAILABLE
PRODUCED BY HEINZ VONFOERSTER'S
ENGINEERING ECOLOGY EE 297 AND 497
FOR MORE INFORMATION, CONTACT
BARBY 344-7499
•J)
MUST
CIVIL
authoritative new manual covers
methods for pavement rehabilitation
ASPHALT OVERLAYS and PAVEMENT REHABILITATION,
First Edition (Manual Series No. 17) contains 134 fact-
packed pages, all about Asphalt overlays and pavement
rehabilitation. Complete with drawings, charts and photo-
graphs, it simplifies the subject for the engineer respon-
sible for road and street rehabilitation and maintenance.
Contents include latest information about such matters as:
• Pavement condition survey methods
• Preparing pavements for overlays
• Design and construction of Asphalt
overlays, shoulders, pavement widen-
ing, and appurtenances
• Testing procedures and guide specifi-
cations.
The Rsphalt Institute
Re.ed.ch
'BUT WERE AFRAID TO ASK
Students and Instructors: For your FREE copy of
MS-17, 1st Edition, please fill out and mail to The
Asphalt Institute. College Park, Maryland 20740
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the wandering vegetative dream."
Parkinson directs this essay to
the idea of the world as a dream.
Dreams are without control.
People, places, objects are all
without origin in a dream. Even
time becomes distorted as the
dream passes from one place to
the next. If the world is a dream,
then it is man who is responsible
for imposing those "implacable
straight lines." He is incensed
with views such as Eric Hoffer's,
that "the globe should be our and
not nature's home."
But Parkinson's is more than a
literary appreciation of nature.
The book stems from a religious
"conviction that so long as
human beings go on building up
levels of tolerance against the
abominable, the abominations
will grow." He is concerned with
the survival of natural order. If
man continues to tr\' to control
the natural order, and succeeds,
the end of natural order will
necessarily mean the end of man.
The dream of the world will be
gone, but with it will go the
dreamers. What is worse is that
this drive to control nature is
becoming a force that is accelera-
ting, a force that is a power unto
itself, a force that is perpetuated
by the governing forces of the
United States.
This transition from a general
discussion of ecology to a strong
criticism of the leaders of the
government is presented in "In A
Time Of War. " This section, by
analyzing various concepts as
Astrophysics, Philosophy, Relig-
ion, Capitalism and Poetics,
shows that all are a part of each
other, and that all are a part of
one large system. To favor one
area over another is unnatural.
For the government to allo\\' and
aid the advancement of some
areas while restricting others is
unnatural and therefore wrong.
He moves then to his essay
"Berkeley." The emotion in his
writing builds up through the
first two sections and he now
begins to release it. The quest-
ion, "How can an American cit>'
be attacked from the air by an
arm of its own government?,"
asked in relation to the attack on
People's Park in Berkeley,
reflects his amazement that those
who control the armed forces,
and those who run the govern-
ment could allow such a thing to
happen. He is strongly affected
by the cultural movement of the
\outh of the sixties, those who
"want peace;. . .want freedom,
brotherhood and equalit>- for all
citizens regardless of skin color
or religion;. . .want freedom of
expression in music, writing, and
speech, since they take the first
amendment to the Constitution
literally;. . .want an environment
that has dignity, quality, beaut\',
and (who) want a world where
man can hve in an easy balance
and inner harmony with the
plants and animals of the world."
Parkinson concludes with "A
Litany For The American
People, " a powerful literary
device that is extremel>' success-
ful. The emotions that were
released in "Berkeley" reach a
peak in the "Litany" Parkinson is
demanding that the People of
the LInited States must act as one
in rejecting the governing forces
as long as these forces continue
to destroy the natural order. The
form of the "Litany" Parkinson is
demanding that the People of
the United States must act as one
in rejecting the governing forces
as long as these forces continue
to destroy the natural order. The
form of the "Litan>'" shows that
the people must respond as an
opposing force, one which will
deccelerate the governing
forces. They must refuse to
support those who will e\ent-
ually destroy all. If the Govern-
ing Forces of the LInited States
say:
"We will murder, slash, burn,
bomb until we have annihilated
any love and trust bet\\'een men." ||
We must respond: "COl^NT v
ME OUT, COUNT ME OUT,
COUNT ME OUT."
'American Literature, Tradi-
tion and Innovation, ed. by Harri-
son T. Meserole, Walter Sutton,
Brom Weber; Heath and Co.,
1969, pages 1855-1859, 3082.
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Howareyou on
the follow-through?
»J
D
The sure sign of a crack skeet shot is a sudden puff of clay
dust against the sky. But champions share another mark that's
almost as easy to spot. It's follow through.
Like the top-flight skeet shooter illustrated here, our tapered roller bearing
and steel engineers get results because they follow through, too.
How about you? Do you want a company that involves your interest and keeps you involved
till the finish? That promotes from within? Are you up to the demands thrown
our way by the automotive, construction, aerospace and chemical industries?
Do you have your sight set on the future—on a company like ours that has
a $221 million expansion and modernization program?
Then write to our Manager of College Relations. And tell him you'd like to take
a shot at it. The Timken Company, Canton, Ohio 44706. Timken' bearings
are sold all over the world. Manufacturing in Australia, Brazil,
Canada, England, France, South Africa and the U.S.A.
An Equal Opportunity Employer (m/f).
On your campus...
February 24, 1971
A Timken Company representative
would like to talk with you.
TIMKEN^
lECISnUD HUDIMAIK
THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS.
phoiect the earth
ENGINEERING
logic. In a rambling defense of
the preservation and restoration
of nature, "Yes, Beautiful Rare
Wilderness!", Parkinson attacks
technology as "those implacable
straight lines, drawn through the
wandering vegatative dreams."
He sees science fiction as an
ominous prediction of a future
that knows no concern for any
biological entity other than man.
Despite his obvious technical
lackings, Parkinson has tried to
provide a defense of nature;
instead of how to save nature, he
provides the why of saving
nature.
In a second essay, "Berkeley,"
the subject shifts from ecology to
a much more political issue. In a
straightforward, but emotional
manner, Parkinson relates the
story of the events leading up to
the now-famous Berkeley
confrontation over the "People's
Park." As a near observer and
sometimes participant in the
turmoil surrounding the park,
Parkinson makes no attempt to
objectively report the circum-
stances which eventually led to
an airborne tear gas attack of the
Berkeley campus. Using this
event as his foundation, he
proceeds with familiar argu-
ments that this confrontation is
symptomatic of a disease
infecting all of our society. There
is much here to be agreed with
or much to be argued, depend-
ing on your own views. But,
there is little to be received
unemotionally.
The two remaining pieces are
poetic; one so enigmatic as to
defy understanding; and the
other a capstone to the book.
"In a Time of War" is a poem
about peace. Beyond this bit of
intelligence, derived from the
author's preface, there is httle
that can be added. It defies
description or analysis. As
prose, it is poetic; as poetry,
it is far too wordy. As a mes-
sage, it is vague and ambig-
uous. It stands in direct conflict
to the remaining article, "A
Litany for the American People."
"Litany" is a powerful and
emotional chanting of all the
faults which Parkinson feels
characterize America. As a
dialog bet\\'een the governing
forces and the people of the
L'nited States, the poem wails its
doleful way through each vice
Parkinson attributes to America:
capitalism, racism, wastefubiess,
law and order, defense, and war.
The sense of rage festering in
Parkinson comes to the surface
more plainly here than anywhere
else in the book. The only
optimism that Parkinson permits
himself is American people's
rejection of the "governing
forces" of the L^nited States.
Protect the Earth is an unusual
combination of prose, poetr>',
and polemic. This is not a
volume that most engineers will
enjoy. Parkinson has written
specifically to offend the rectil-
inear mind which dotes on
straight Hnes in preference to the
wandering vegatative dream
that he feels should be America.
He feels that by listing all the
"abominations" that he may
achieve a catharsis for both him-
self and society.
What Parkinson does not
address himself to is suitable
alternatives for the problems he
has cited. Many will agree that
there is much wrong in American
society today. Parkinson, by only
calling attention to the problems
of America, adds his name to a
growing list of authors who have
done the same, in many cases,
more effectively. He has done a
disservice by limiting himself to
mentioning them without offer-
ing a rational plan of alle\'iating
or removing them.
^
Even though this is the chief r ,
shortcoming. Protect the Earth
should not be rejected a priori
for this reason alone. Some could ^^
profit from the reading .of what Vs.
seems so obvious to many and so
obscure and vague to others.
Engineers should read Protect
the Earth — Kvice if the> dis-
agree with it.
20 TECHNOGRAPH December, 1970
You Provide the Fireworks,
RCA Provides the Challenge.
The technological potential of the future
seems to frighten some people.
But not you!
You know that new technologies,
using the total systems concept,
will be the answer to the problems
of the future.
These problems and how well we
solve them will determine the future
well-being of all mankind.
At RCA, you can start your career in
one of our Rotational Programs, to
give you a wide overview of our
activities, or direct assignment in one
of the following degree areas:
Electronic or Mechanical Engineering
or Computer Science.
Design and development openings exist in
computer hardware and software, defense and
commercial electronics and solid-state devices.
Aside from our technological sophistication;
we are a diverse corporation, where you will find
yourself working with a unique group of human
beings who are deeply involved with our
future welfare.
See your College Placement Director, or write
directly to: RCA College Relations, Dept. H,
Cherry Hill, Camden, New Jersey 08101.
We are an equal opportunity employer.
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WRITE-IN
SOLUTION: SPIRITUAL REVOLUTION
Although Technograph ustialhj
cannot publish letters of as great a
length as the following, we made an
exception in hopes of encouraging
others to write to us.
In the spring semester of 1970
the University' of Illinois and
universities across the country
were faced with student strikes
and unrest. What \\'ere the
issues?. . .the war in N'ietnam,
Cambodia involvement, Kent
State, racism, murder, violence.
Peace. Now was the chant of
many students. But how? What is
really needed for peace?
From an engineering stand-
point, there doesn't seem to be a
textbook with the proper
formula or set of equations
which yield a solution. \\ ith all
the technological accomplish-
ments of man, we still seem to be
reaching out for a solution which
goes beyond the power and
capacities of the I.B.M. 360
computer. Although 90^ of all
the scientists who ever lived are
alive today, knowledge alone
does not seem to be enough in
bringing about peace.
The engineer is challenged
with a new problem. This
problem, unique from any other
that an engineer deals with,
concerns the nature of man.
Engineers contribute greatly to
mankind with such develop-
ments as radio, modem trans-
portation, giant skyscrapers, and
hfe saving kidney machines. We
can engineer medical equipment
which will sa\e a person's life
from physical disease, but how
do we engineer "machines " that
will save man from the greatest
of all?
In seeking a solution to the pro-
blem facing man, let us first of
all define the real problem. The
real problem is man. Let's face it,
it's man that creates the \'iet-
nams, racial hatred, \iolence,
etc. Wherever we find men in
the world we also find the results
of man's inability- to exist in
peace, not just political peace,
but the penetrating peace that
grabs you deep down inside.
Before man can be at peace with
the world around him, it seems
obvious that he must at first be at
peace with himself.
Knowledge and education,
while helpful, do not seem to be
providing the solutions for this
kind of peace. Laws, regulations,
and rules also have shown to be
inadequate in producing peace
in the world today. We have
laws which form what we
believe to be strong moral guide-
lines, but how do we go about
giving men the power and self-
discipline to abide by these
moral contracts? It's great to talk
about loxing your neighbor, but
how do you do it?
I am convinced, as an
engineer, that the only solution
to the disease known as human
nature is the person Jesus Christ.
Jesus? Yes, that's right. He
doesn't have His initials
engraved on your slide rule any-
where, > et I belie\ e He pro\ ides
the solution to the problem. m
Jesus said, "For from within, 'w
out of the heart of men, proceed
the evil thoughts and fornica-
tions, thefts, murders, adulteries, /
deeds of co\eting and wicked- ^
ness, as well as deceit, sensuality,
envy, slander, pride and foolish-
ness."' Jesus was "demonstra-
ting" against man's messed up
nature. But Christ didn't dwell
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on the problem, He talked
solution. "I came that they might
ha\e life, and might have it
abundanth,"- were the words of
Christ. Jesus also said, "Peace I
lea\e with \ou; m\' peace I gi\e
to >ou; not as the world gi\'es, do
I give to you. Let not your heart
be troubled, nor let it be fear-
ful."^ Either Jesus is telling the
truth or He is lying. To make the
kind of statements that Jesus
made one would either have to
be a mad man or a lunatic or
something worse, or one would
have to be God Himself. There
doesn't seem to be a middle of
the road position which says that
Jesus was just a good moral man
who said some nice things. He's
either God or some sort of craz\-
person; His statements were so
profound.
You cannot build peace on the
cracked foundation of human
nature. You can build peace on
the person of Jesus Christ. God
loves you and He is ready to
communicate with >ou toda\', if
\ou'll allow Him to.
Through Christ you can experi-
ence a personal relationship with
God. His peace is a real bridge
over troubled waters. He has the
power to change >'Our life, gi\'e
>ou a new start in life, and give
real peace.
(Christ's personal in\'itation
to everyone of us) "Behold, I
stand at the door and knock; if
anyone hears my voice and opens
the door, I will come in to
Him. . ."^ This is what Christ
is all about. He's not an imper-
sonal religion but a person with
whom \ou can have a li\ing
relationship b>- following Him.
Why not open the door of \our
hfe to Jesus? If you ask Christ
to come into \'Our life. He will.
Why?. . . .because Christ sa>'s
He will and Jesus is not a
liar. He says what He means.
I challenge men everywhere to
talk to God (pra>') and ask Christ
to come in. He yields the solu-
tion to the real problems fac-
ing man. Onl> through Him will
we experience a Peace Now.
MarkTurek,E.E.
'Mark 7:21-22
2John 10:10b
'John 14:27
^Revelation 3:20
All Bible references taken from
the New American Standard New
Testament.
I.
>^li^^l/' ''
/BCi', LOCX AT (T
/ RAlN...U)HATlFlT
,1 FuDOO$THf(JHae
IT U)IU. NEVER 00 THAT. IN Th£
NINTH CHAPTER OF 6EHE6ie.
600 P«)WI6£P NOAH THAT UOULD
NEVER HAPPEN A6AIN,AND THE 6\6H
OF THE PUSMtSe 1$ THE RAlNMU)
.
600NOTHEaO6^HA$ A
WAV OF [X)1N6 THAT
!
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If you're concerned about society
and the quality of life, consider
a career with Bethlehem Steel.
Consider environment. We
recognize our responsibility to
restore and preserve a viable
environment. Few industrial
corporations or municipalities
can match ouraccomplishments
in environmental quality control.
Consider equal opportunity.
We are one of industry's largest
employers of minority-group
citizens. Our management train-
ing program includes persons
of all races, male and female.
What's more, every effort is made
to assure that all employees
have equal advancement
opportunities. Where lack of
education has been holding
individuals back, we offer basic
education courses.
We believe in people. We
believe in personal development.
We encourage individual
participation in community and
social welfare activities. We
sponsor nonpartisan political
education courses. We under-
write continuing education for
employees, at both the under-
graduate and graduate levels. We
provide management training
and development.
All this is more fully described
in our booklet, "Bethlehem
Steel's Loop Course." It's
required reading for anyone who
is thmking career. Copies are
available at your placement
office. We think you will like
what we are doing.
BETHLEHEM STEEL
An equal opportunity employer
BtTHKHfM
t
People going to work.
What will they do
when they get there?
Will the work be too hard to take,
or too easy to be interesting? What
will it accomplish?
That's what "industrial engineer-
ing" is all about, even where it does
not go by that name. As a branch
of engineering, a good bit of it orig-
inated in our plants over the past 50
years. Viewpoints have been chang-
ing. The futility in thinking of a
work force as abstract units instead
of fellow humans is now well un-
derstood. This attitude is not in-
consistent with designing of jobs by
rational analysis, including mathe-
matical modeling, instead of tradi-
tion.
Some formally educated indus-
trial engineers, as well as mechani-
cal and chemical engineers who
think this sort of work might be
worth doing (for rather decent pay
and benefits) will be invited to prac-
tice it with us after they finish on
campus at the end of the present
academic year or term.
To be considered for an invita-
tion, write:
EASTMAN KODAK COMPANY
Business and Technical Personnel
,
Rochester, N.Y. 14650
An equal-opportunity employer
Kodak
Onyourwayup ;
in engineering,
please take
tneworld
withyou*
The best engineers are far from happy with the world
the way it is.
The way it is, kids choke on polluted air. Streets are
jammed by cars with no place to go. Lakes and rivers are a
common dumping ground for debris of all kinds. a^ <o c/j
But that's not the way it has to be. o o ?
Air pollution can be controlled. Better transportation o w •-•
systems can be devised. There can be an almost unlimited "2. i
supply of clean water. „ p '"
The key is technology. Technology and the engineers -i o
who can make it work. -» -o
Engineers at General Electric are already working '*^ f*
on these problems. And on other problems that need to be ^
solved. Disease. Hunger in the world. Crime in the streets. U
General Electric engineers don't look for overnight vl^
solutions. Because there aren't any. But with their
training and with their imagination, they're making
steady progress.
^
Maybe you'd like to help. Are you the kind of engineer JT
who can grow in his job to make major contributions?
The kind of engineer who can look beyond his immediate
horizons? Who can look at what's wrong with the world
and see ways to correct it?
If you are. General Electric needs you.
The world needs you.
GENERAL^ELECTRIC
An equal opportunity employer
W\
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"They encourage us to
look for original solutions
to problems. This
sparks inventiveness!'
Bill Greiner, Western Electric
Bill Greiner's problem: shaving 10-14 sec-
onds off one operation in the manufacture of inte-
grated circuits, while reducing error factor below
.001 inch.
Bill is a staff member at Western Electric's
Engineering Research
Center, working primarily
with the handling and test-
ing of integrated circuits.
Bill came to Western
Electric in 1968 after re-
ceiving his MS from MIT.
He earned his BS in Me-
chanical Engineering at
Yale.
"My work here has
given me a better appre-
ciation of the problems in
manufacturing," said Bill.
His automatic TV system
for the alignment of inte-
grated circuits is a good
example.
At one phase of the manufacturing process
operators must correct alignment of integrated cir
cults by hand—a job that took up to fifteen seconds
and was accurate to only .001 inch in x and y, and
to one degree in rotary.
What Bill did, essentially, was design and build
a small dedicated computer that completely auto-
mates the process. An operator can push a button
to align the integrated circuits automatically. A TV
camera enlarges the image in silhouette form,
scans the pattern, and
feeds the voltage signal
into Bill's computer. The
computer calculates the
position measurements
and triggers a stepping
table to correct the align-
ment.
The correction time is
reduced to one second,
the error factor to .00025
inch in X and y, and V2 de-
gree in rotary.
Bill finds the challenge
of electronics and logic
design extremely stimulat-
ing. "We're not channeled:
we have a chance to get
involved in a variety of fields."
What does he find most satisfying about his
job at Western Electric? "Well," said Bill, "I look
for an amount of responsibility. And here I'm
encouraged to take it."
@ Western Electric
An Equal Opporlunily Employer
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First Man:
I think, I think I am, therefore I am, I think.
Establishment:
Of course you are my bright little star.
I've miles
And miles
Of Files
Pretty files of your forefather's fruit
and now to suit our
great computer.
You're magnetic ink.
From "In the Beginning", a song on the Moody Blues'
album On the Threshold of a Dream.
IlliacIV: All in the Family
by Brent Jones
llliac IV, the sophisticated
descendant of the llliac family
of computers, will soon be
assembled and tested by the
Burroughs Corporation at their
Great Valley Laboratories in
Paoii, Pennsylvania. This ma-
chine represents not only a
leap in computer technology
and engineering, but also
thousands of work hours by
hundreds of individuals.
Of those people, Professor
D. L. Slotnick leads in time
spent on the machine's de-
velopment. He currently is
Director of the Center for
Advanced Computation at the
University of Illinois and also
head of the llliac IV project.
Dr. Slotnick graduated from
Columbia University in 1951
with a Bachelor's Degree in
Mathematics. After he recei-
ved his Master's Degree, also
in math, he worked two years
at Columbia's Institute for
Advanced Study. Obtaining his
Ph.D in Celestial Mechanics
at New York University's In-
stitute of Mathematical Science,
Slotnick studied on the elec-
tronic computer project at
Princeton University. He spent
four years with IBM and then
worked at Westinghouse for
about four more years. While
with Westinghose, Slotnick
worked on a line of Parallel
Prototype Computers called
Solomon computers. In 1965
Dr. Slotnick joined the staff
at the U. of I.
Tlie original idea for a Par-
allel Type Computer came to
Slotnick in 1953 or 54, while
working under Dr. Hohn Phe-
non at Princeton. At that time,
however, only electron tube
machines were in existence.
Phenon told Slotnick that be-
cause of the great number of
tubes needed for such a com-
puter, breakdown would occur
too often to make the machine
practical. But when transis-
tors and drum track input/
output appeared in the early
'60's Slotnick found that a
huge Parallel Computer just
might have a chance. With the
advent of integrated circuits
the system could even be ex-
panded.
The llliac line of computers
began in 1952 with llliac I,
an electron tube computer which
could do approximately 11,000
arithmetic operations in one
second. In 1963 llliac II, a
transistor and diode circuit
computer, became operational;
it was capable of computational
speeds nearly fifty times as
fast as llliac I. llliac III was
built to rapidly scan visual /
]
data. V
Rather than one huge com-
puter, llliac IV can best be
described as a gang of 64
computers, or more precisely
processors. These 64 process-
ing units are under the control
of one central unit which directs
the processing units as a whole.
In general, the control unit will
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send out a series of commands
to each of the processing units
and then each processing unit
will tal<e its own particular data
and perform calculations upon
it. That is, the instructions for
the processing units are the
same but the data sets are
different.
This is the parallel fea-
ture of llliac IV that sets it
apart from the conventional
"sequential" computers that
are now in general use. Most
computers have one proces-
sing unit; when many similar
computations are required, the
computer's control center puts
the machine in a "loop."
llliac IV's simltaneous op-
eration allows for a time re-
duction of at least 200 to 1
over other computers. This
corresponds to a rate of be-
tween 100 and 200 million
instructions per second.
A processing unit for the
llliac IV corresponds to a
fairly larger computer itself.
Each processing unit contains
a processing element for ari-
thmetic and logic along with
an associated memory unit.
The processing elements have
about 12,000 switching circuits
each containing around 1 00,000
components. Computation is
done on 64 bit numbers.
Since it must deal with vast
quantities of statistics, llliac
IV has a variety of memory
features. The normal memory
for the processing element is
a 2048-64 bit-word thin film
memory. There is a distributed
memory system; each proces-
sing element has a memory.
The memory is designed for a
250-nanosecond read-write cy-
cle and can accept data from
processor elements or from
external memory devices. The
memory can send data to the
processor, the control unit or
to external memory devices.
Word transfer between indi-
vidual processor element mem-
ories is also a system fea-
ture. In addition to the primary
system mentioned above which
has a high-speed storage of
some 8.4 million bits, the Bur-
roughs Parallel Disk File acts
as a principal storage element.
Each disk file resembles a
phonographic disk and has 192
active information tracks which
provide a total capacity of 78,
796,800 bits per disk. The ap-
proximate transfer rate from
the disk file to and from the
control unit is 500 x 10 bits
per second.
The new "archival" mem-
ory whose writing mechanism
is a laser beam will also
hold data for llliac iV. Devel-
oped by the Precision Instru-
ment Company, this system
can store one trillion bits of
information. An argon laser
beam records binary data onto
a metal film coating of a
polyester base, which is carr-
ied by a rotating drum. The
read-and-record rate is four
million bits a second.
To complete the system, a
B6500 computer will serve as
the principal managing ele-
ment. All executive control,
facility allocation, peripheral-
equipment control, I/O pro-
cessing and initialization fault
recovery, and program assem-
bly will be done by this sub-
system. The primary functions
of the I/O control computer
are to execute the supervisory
program for the llliac IV com-
plex and prepare programs
for llliac IV. The supervisory
program controls the operation
of llliac IV, scheduled jobs
for the array, maintains the
disks, transmits control words
and responds to interrupt con-
ditions. Standard Burroughs
units for I/O are used: mag-
netic tape, line printer, card
reader, card punch, and con-
sole printer/keyboard.
The llliac IV will be as-
sembled in a modular design.
Eight cabinets, each contain-
ing eight processors and eight
memories, are bolted in a row
with a ninth cabinet housing the
control unit. The basic frame
assembly of the processing unit
is 46" high, 38" deep, and
4-7/8" wide and is made of
1/8" aluminum. The Proces-
sing element consists of four
multilayer printed-circuit
cards mounted on an open
frame. Connectors mounted on
the frame provide a pluggable
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Professor Slotnick.
fied, valid needs.
. well-identi-
interface for the processing to
memory mterconnections.
The microelectronic circuit
techniques used to implement
the llliac IV logic represent the
first practical use of Multi
Medium Scale Integrated (MMSI)
packaging. This innovation in
circuit design and fabrication
has been made possible by
Texas Instruments Company, a
major subcontractor to Bur-
roughs Corporation. More than
80 percent of the system logic
for llliac IV is implemented
through the use of MMSI chip
arrays. These arrays are used
extensively in the processors
(approximately 175 per proces-
sor). Their utilization reduces
power and space requirements,
and increases system speed.
A multi-chip array pack-
aging technique is employed.
Three to four monolithic chips,
approximately 120 mil square,
containing 1 5 to 20 gates, are
alloyed onto a 1" x 1" cera-
mic substrate. Connections be-
tween chips and to the multi-
layer printed circuit board
are made by a system of 64
lead wires. As many as 80
gates may be contained in
a single 64-pin package. This
package, occupying approxi-
mately 2 square inches of
board area, is equivalent to
20 14-pin dual-in-line pack-
ages on a 4" X 5" card.
In each processor element,
180 of the 64-pin packages
will be mounted on four 10"
X 20" multilayer boards. Each
processor element occupies
1270 cubic inches. The same
system, packaged in a conven-
tional manner would occupy
approximately 5200 cubic in-
ches. The use of complex
arrays has therefore per-
mitted a 4:1 improvement in
volume.
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Reliability of the llliac IV
system is achieved through
integrated electronics, com-
ponent selection, minimization
of connectors and controlled
environment. A high reliability
metal film was chosen for the
approximately one million in-
dividual pull-down resistors.
The air cooling system uses
a loop of air controlled to
25°C and 50 percent relative
humidity.
Maintainability is attained
primarily through rapid iso-
lation and removal of faulty
processing units. The pull-
replace time has been esti-
mated at about 18 minutes.
The faulty unit is diagnosed
by a computer and repaired
off-line. Then it is returned
to the pool of spare proces-
sors. Because of the llliac
IV system's complexity--6
million components--the ll-
liac IV will be "down"
about every 5 to 7 hours.
This figure for the average
run time between failures is
however only an estimate. Re-
sults from new tests are con-
stantly updating the number.
The total cost for the hard-
ware alone is about 27 million
dollars. This money is being
supplied by the federal gov-
ernment through the Depart-
ment of Defense. The Univer-
sity of Illinois has spent
millions in research and de-
velopment of the llliac IV.
Some of the primary users,
besides the University of Illi-
nois, include the Air Force,
the Weather Bureau, and the
Atomic Energy Commission.
(Specific programming uses
are detailed in another article
in this issue of the Techno-
graph.)
Campus opposition to the
machine has caused Professor
Slotnick to re-evaluate his
position with respect to the
project several times. Though
his original ideas merely en-
visioned a complex, phenome-
nal computer, he now under-
stands that a designer must
consider uses and needs as
well as technological prob-
lems. When asked if he plan-
ned to work on more advanced
computer systems. Slotnick
said that he would not develop
any other computer unless
there existed "well identified,
valid needs."
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rWhat's new will probably be
going on all around you.
Including whatever you're
working on. Atlantic Richfield
is a vital, on-the-move place.
Always interested in pushing the
unknown one step further back.
Constantly on the alert to
anything which shows promise of
making our world a better place
to live in. But working this way
requires a never-ending supply
of new ideas, new energy and
new ways of looking at things.
AtlanticRichfieldCompany ir
That's you. If you'd like to be
where the news is— see our
interviewer on campus.
Free-Get a giant 25'/}" x 33"
poster of The Girl for your room.
Write to: P.O. Box 158.
Bridgeport, Pa. 19405
An Equal Opportunity Employer
»The compgter
is not creative.
You are.
It's only a machine—but a brilliant
machine that can calculate at the
speed of light.
The practical talents of the computer
may be blinding you to its real function
—
the extension of the human brain.
The computer age is where RCA is.
If you are working for a degree in
Electronic or Mechanical Engineering or
Computer Science we want to talk to you.
We have Rotational Programs to give you
a wide overview of our activities, or
direct assignments. Design and
development openings exist in computer
hardware and software, defense and
commercial electronics, and solid-
state devices.
We are a diverse, technologically sophisticated
corporation—concerned with human values.
Get in touch with your college placement
Director, or write directly to: RCA College
Relations, Dept. J, Cherry Hill. Camden.
New Jersey 08101. We are an equal
opportunity employer.
RCil
Engineers and Seers
by DavidMay
Astrology is important to
many people these days. Mill-
ions read their horoscopes in
the newspaper each morning.
But this desire to know the
future is nothing new; it is
probably as old as man him-
self. Today's engineering stu-
dent is not likely to think too
highly of soothsayers and their
methods. He is far too prag-
matic and versed in science to
believe those who prophesy.
Yet the engineering student,
perhaps more than any other
student, is involved in pre-
dicting the future. He constantly
asks himself what will happen
to a physical situation if one
or more of the factors are
altered.
Today's engineers are being
called upon to "prophesy"
more than ever before on the
effects of technology on soc-
iety. In conjunction with socio-
logists, psychologists, and ex-
perts in many other specialized
fields, the engineer today makes
predictions on whose accuracy
the success of economic, edu-
cational, political, and scienti-
fic endeavors depends. Nowhere
are these attempts to predict
the future more numerous
than in the areas of computer
application.
The future impact of the
computer on our technology,
social life, and politics ap-
David May dons
a prophet's cap to
examine tomor-
row's computer-de-
pendent society.
pears in many respects likely
to continue increasing at its
present gradual pace. However,
the consequences of the wide-
spread application of the com-
puter in certain areas may
cause extensive change. In-
creased computer usage in the
educational field in particular
may exert major pressures
toward change in all three of
the above areas.
Computer-assisted instruc-
tion in efforts such as the
University of Illinois' PLATO
program have shown great
promise. The PLATO system,
for example, may lead to a
veritable revolution in educa-
tion. The system offers in-
dividualized attention at the
speed the student can handle.
It eliminates the one-way flow
of ideas that are found in many
classroom situations. PLATO
will free the teacher from some
of the drudgery of his life and
allow him to plan novel uses
of this marvelous tool. The
results, though not conclusive,
indicate that use of PLATO
decreases learning time while
increasing retention and stimu-
lating interest in the material.
It is anticipated that the cost
will be congenial to the budgets
of educational institutions. v_
If, on the basis of this evi-
dence, the hypothesis is ac-
cepted that all schools will a
be converting to a PLATO-nic *
form of computer-united in-
struction within a few years,
spin-offs into other areas can
easily be imagined.
Technology and science will
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be advanced by men who are
trained more thoroughly and
quickly than today. Research-
ers will sooner reach the
educational pinnacle which al-
lows for further innovative
research study so that their
young creative years are not
lost in continuing their edu-
cation. Scientists, engineers,
and other technical personnel
will be accustomed to using
computers and will doubtless
use them in everyday work
after graduation.
The effects on social life
may increase in intensity. When
terminals are placed in schools,
the yearly grade system is
certain to suffer. The exigen-
cies of making the most eco-
nomic use of computer time
may deal a death blow to
the five-day week, eight-hour
day, and nine-month school
schedule under which we op-
erate today. If terminals are
moved into the home the ef-
fect will likely be magnified
many times. The need to at-
tend school to learn will
be lessened. Adult education
will become eminently feasi-
ble. All people will be able
to use the computer for what-
ever work, games, or study
they wish.
Politicians will be faced
with the new responsibility
of making major policy de-
cisions with possibly enor-
mous long-range effects. A-
merica maintains a sort of hege-
mony over the computer world,
and the gap is not narrowing.
As the country with the means
and ability to implement com-
puter-assisted instruction, the
U. S. (and a few other highly
technical societies) will have
to decide whether to hoard
the benefits and knowledge
accrued through the applica-
tions of this new technology
or to share this valuable
tool with developing nations.
Applications directly to poli-
tics could be in the form of
a mandatory "super-poll" in
which people could use the
computer terminals to learn
about the doings of the gov-
ernment and the government
could use the opportunity to
The economics
of computer usage
may deal a death
blow to today's
school schedules.
better appraise the sentiments
of the citizens.
These are but the possible
results in our lifetime of the
direct impact of present tech-
nology on but one institution
of society. With more com-
plex computers connected by
ever more efficient and sophis-
ticated communications net-
works, and with the possibility
of standard English as a com-
puter language the changes
effected by computer techno-
logy alone are likely to be
enormous. Nobody can say for
certain what will happen, but
rest assured that things are
not going to be quite what
they are today.
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If you are a senior...
could be the most
important year
of your life.
As you contemplate one of the most important decisions of your life, you will want to remember this:
It is not just "a job" you are seeking— it should be the beginning of a career. And if it is to be
successful, both you and your employer must need and want each other.
To help you with your decision, we invite you to consider the opportunities at Pratt & Whitney
Aircraft. Currently, our engineers and scientists are exploring the ever-broadening avenues of
energy conversion for every environment ... all opening up new avenues of exploration in every
field of aerospace, marine and industrial power application. The technical staff working on these
programs, backed by Management's determination to provide the best and most advanced facilities
and scientific apparatus, has already given the Company a firm foothold in the current land, sea,
air and space programs so vital to our country's future.
We select our engineers and scientists carefully. Motivate them well. Give them the equipment
and facilities only a leader can provide. Offer them company-paid, graduate-education
opportunities. Encourage them to push into fields that have not been explored before. Keep them
reaching for a little bit more responsibility than they can manage. Reward them well when they
do manage it.
Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL ENGINEERING • AERONAUTICAL
ENGINEERING • ENGINEERING SCIENCE • ENGINEERING MECHANICS.
If your degree is in another field, consult your college placement officer— or write Mr. Len Black,
Engineering Department, Pratt & Whitney Aircraft, East Hartford, Connecticut 06108.
^ratt & Whitney Pircraft ^-o- - —
^
(VST HARTFORD AND MIDDLETOWN, CONNECTICUT '
An Equal Opportunity Employer
DIVISION OF UNITED AIRCRAFT CORPORATION
Doors to the 21st Century
by Galen Rath
It will juggle a set of num-
bers and tell the city council
where the best place is to put
its new tennis court. Or per-
haps tell an executive board
that it shouldn't build a new
factory at coordinates x and
y because of possible damage
to the environment. It should
be able to produce a five-day
weather forecast as accurate
as any 48-hour forecase today,
and it will be able to do it
faster. It will apply elliptic
partial differential equations
in solving multi-group neu-
tron diffusion calculations so
that the ABC company can
produce a more efficient and
safer nuclear reactor for the
people in the Great Lakes re-
gion. It will be analyzing in-
formation for a mental health
hospital, and then a nanosecond
later, it may be perusing Far-
mer John's 240 acres to find
out why his well is going dry.
And it will help to optimize
Farmer John's agricultural
output, too, or the output of
an area the size of downstate
Illinois or of an area as large
as the nation.
It is "a tool which will be
employed ... to help realize
better solutions to scientific
and social problems," says
the Center for Advanced Com-
putation at the University of
Illinois. And with a 'little in-
genuity and sweat, the llliac
IV System should be a sledge-
hammer of a tool.
llliac IV's great potential
is in solving previously unsolv-
able problems involving the
many variables and constraints
and in dealing with projects
requiring a large data base.
Already the Center for Ad-
vanced Computation is work-
ing with the Departments of
Computer Science, Psychology,
Landscape Architecture, Agri-
cultural Economics, General
Engineering, Chemistry, Math-
ermatics, Political Science, and
Zoology and with a number of
national organizations in an
interdisciplinary effort to uti-
lize this potential.
One of the first projects
to be initiated is the Natural
Resource Information System
(NARIS), sponsored by the Ford
Foundation in cooperation with
the Northeast Illinois Resource
Service Center. NARIS is de-
signed to help decision makers
make rational decisions in
using land and other natural
resources.
llliac IV will be able to
store the vast amount of nat-
ural resource data required
for the NARIS project. A geo-
graphical region under consi-
deration will be divided into
40 acre tracts. Each tract,
identified by an eight-digit
code, will be described in the
computer by eight attributes:
soils, geology, hydrology, for-
estry and vegetation, clima-
tology, water impoundment,
topography, and land use. Land
use data might tell how many
acres are being used in tract
6947/5873 for bean crops or
how much space is being used
for one-story residences. Geo-
logy data would include charac-
teristics such as the type of
bedrock and the porosity of
the ground.
By interpreting this data,
llliac iV will be able to tell
if an area can support a man-
made lake, a super highway,
an electric power generation
plant, or a recreational area, ,
without a resulting decline in V_
environmental quality.
An engineer considering pos-
sible routes for an under- »
ground pipeline could ask, "Will ^
the path from X to Y to Z
to P minimize both engineer-
ing costs and ecological dam-
age?" If this proposed path is
found to be unsatisfactory.
12Technograph January, 1971
NARIS will tell the user what
private costs and social costs
are involved, and after searching
through the remaining data, will
be able to suggest alternative
routes that are satisfactory.
"This kind of positive alter-
native response," says the
Center, "will provide decision
makers with a creative tool
to achieve their own specific
goals while having the means
to consider the environment
and the local resource base."
NARIS will be available for
use by everybody. Very little
knowledge of computers will
be required for users to input
data and questions and to ob-
tain the information they need.
Depending on the user's tech-
nical background and require-
ments, a choice of three output
options are available: a simple
inventory listing of Sites and
attributes, a computer report
in readable prose, or a highly
technical report that would
be required by architects,
ecologists, or earth scientists.
The NARIS concept will be
tested in a pilot system for
Marengo Township in McHenry
County.
Says the Center, "If es-
sential data can easily be ob-
tained by decision makers, the
length of the planning process
and the corresponding work bur-
den can be measurably less-
ened while producing a more
informed decision. In addition,
the ease of obtaining natural
resource data should permit a
wider consideration of many
planning problems, thus lead-
ing to decisions involving less
destructive use of the commun-
ity's resources both for this,
and for later generations."
Ian W. Marceau of the Uni-
versity of Illinois is directing
another project to coordinate
agricultural resources such as
land, labor, machinery, ferti-
lizers, pesticides, herbicides,
storage facilities, and capital
in order to optimize agricul-
tural output on both large and
small scales. As well as help-
ing to optimize production, lin-
ear programming models of the
region under consideration can
take into account long term
effects of nitrogen fertilizers,
DDT, and excessive cultivation
to help minimize the problems
they cause.
The National Institute of
Mental Health is funding a
multi-state, psychiatric-infor-
mation system. Illiac IV will
be used to analyze information
Wider considera-
tion of many plan-
ning problems,
less destructive
use of the com-
munities resources.
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Bethlehem Steel is growing,
upward and outward. We're
advancing on all fronts. This is
important to you, to all engineers
who aim for a meaningful career.
We're deeply involved in
new, worldwide mineral
developments, plastics
fabrication, and residential
construction. And our diversifi-
cation program has only begun.
We're breaking the barriers in
steelmaking technology. We're
the industry leader in basic
oxygen furnace production.
We're leading the way in new
techniques, new products and
processes.
Manufactured products.
Shipbuilding and ship repair. Ship
design and engineering.
Fabricated steel construction.
Research and development.
Environmental quality control.
And, in everything we do, our
goal is excellence.
Here's where engineering
graduates can apply their
creativity, individuality, and
energy. Here's where talent and
dedication really count. Here's
where you can choose the path of
your own career—and go!
Sound good to you? Then read
our booklet, "Bethlehem Steel's
Loop Course." You can pick up
a copy in your placement office.
And be sure to have a talk with
our representative when he
\'isits vour campus.
BETHLEHEM STEEL
An equal opportunify employer
bethkhem
STEEL
I%
Xerox:
For engineers
who think
of more than
engineering.
As far as Frank Betron's concerned,
involvement isn't a responsibility that
comes with success . . . it's a reward.
"I'm happy. And I'm lucky. I've got a
family I love, a beautiful home, and a
job that excites me." Frank's a Senior
Mechanical Engineer with our Business
Products Group in suburban Rochester,
New York. "Things might not have turned
out so well if I hadn't gotten a little
direction and help when I needed it. So all
I'm doing now is passing that help along
to other people."
In this cose, the "other people" ore
juvenile offenders. As an active member
of the Webster Jaycees, Frank played a
pivotal role in organizing a Committee in
March 1970 to provide man-to-boy
counseling to youngsters on probation.
"I interview each one immediately after
sentencing. Then I get together with the
counselors. We discuss the youth and his
problems at length and decide which of
us is best suited for that particular case."
"For the most part, these kids just need a
little help through a troublesome time in
their lives. We try to provide that help by
building o little bit of trust between the
counselor and the boy."
The desire and need for involvement is a
very personal matter. It takes a sensitivity
to people as individuals. It takes
understanding. It takes a special kind of
man. Like Frank Betron.
Xerox is like that, too. If you seek an
environment where you're appreciated
for the person you are and the engineer
you ore, why not talk to Xerox. Your
degree in Engineering or Science may
qualify you for openings in a variety of
advanced development, product design
and manufacturing engineering areas.
We're located in suburban Rochester,
New York. See your Placement Director for
a copy of our brochure and for the dote
of our scheduled campus interviews. Or,
write directly to Mr. Roger VanderPloeg,
Xerox Corporation, P.O. Box 251,
Webster, New York 14580. An Equal
Opportunity Employer (m/f).
XEROX
on patients admitted to public
mental health hospitals. The
system is centered in the Re-
search Department of the
Rockland State Hospital in
Orangeburg, New York.
A research project in poli-
tical science will use llliac
IV's abilities to determine
"intervention" strategies for
problems that develop within
society; also to pinpoint the
areas of social change that
are noticeably different from
the average," says the Center
for Advanced Computation. It
is hoped that researchers will
be able to interpret social
change in a short time. Usually,
such analyses take several
months or years. With the
ability to test hypotheses re-
lating to social interactions,
the system will seek "to dis-
cover how changes in social
and political systems will af-
fect the course of events in
our society."
Simulation of atmospheric phe-
nomena for applications such
as weather prediction requires
a number of complex calcula-
tions, so many in fact that little
has been done in the area
using numerical techniques.
However, the sets of differen-
tial equations describing the
movements of particles within
a cloud, the movement of fronts,
the development of clouds, and
the effects of deserts on air
flow could be solved more
quickly and accurately using
the llliac IV system. The Lab-
oratory for Atmospheric Re-
search and the Center for
Advanced Computation are
studying the partial differen-
tial equations describing these
physical systems. By using a
modified version of the atmos-
pheric data collection system
used by the National Weather
Service, five-day predictions
as accurage as today's 48-hour
predictions may be within reach
using the llliac IV system.
A number of seminars have
been held to determine possi-
bilities of applying the system
to environmental problems. A
proposed Environmental Stud-
ies Institute to be established
at the University of Illinois'
Urbana campus will undoubtedly
work with the Center and the
llliac IV system in this area
of application.
All in all,the llliac IV sys-
tem will enable us to optimize
at a much larger level than
before. Because a greater num-
ber of physical variables and
constraints will be considered,
our decisions will be based
not only on economic factors
and short-term objectives, but
will reflect the national inter-
ests. Characterized by some
as "so many bolts,' llliac
IV is a positive attempt to
provide the people with a de-
cision-making tool that will
help to alleviate socio-eco-
nomic and techno-economic
problems.
In the February issue of
Scientific American, Dr. D.
L. Slotnick, designer of the
llliac IV system, says "It
is in fact evident that we are
currently faced with socially
debilitating aftermaths of
piecemeal planning--and non-
planning.
.
. A rational 20th
(or 21st) century society will .
not emerge solely on the basis V
of universal goodwill.
"...
I believe computers
on the scale of llliac IV will j
remove some of the very *
real barriers of capacity from
certain calculations that have a
direct bearing on our ablity to
produce a rational and enduring
basisfor life."
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How good are you
^ on the turns?
A strong stroke isn't enough to win in freestyle swimming.
Experts say: "Watch the turns."
"A champion won't touch with his hand," they tell us. "He begins his
overhead tumble with a downward stab of his right arm, twists as his feet
hit, then explodes forward with a powerful pushoff."
Their conclusion: "Experience and smart coaching develop a championship turn."
We believe it. That's why we've put together the most experienced and
best-coached team of bearing and steel engineers in the world. And now we're
putting $221,000,000 into expansion and modernization for the future.
This coupled with promotion from within will mean increasing opportunities
for you. If you want to grow with growing modern industry, join the team.
Write The Timken Company, Canton, Ohio 44706. Tell our
Manager of College Relations that you'd like to talk it over.
An Equal Opportunity Employer (M/F)
»
TIMKEJ^
UCiSTEUO IKADCMAUC
THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS. FINE ALLOY STEEL AND REMOVABLE ROCK BITS.
Dirty Laundry
This article is called dirty laundry because it deals with a top-
ic which has not received widespread public attention. The sub-
ject is the future of the Technograph and the role of every
engineering student on this campus in that future.
This engineering college has the distinction of being the
only college in the university with a magazine designed specifi-
cally for and by the students. Technograph's 85 years of
continuous service make it the second oldest magazine of its
kind in the country. In the past Technograph has stood at the
spearhead of major educational reforms in the college. Year
after year Technograph has received awards from the
Engineering College Magazine Association. Former staff mem-
bers have gone on to pursue rewarding careers in both
engineering and journalism.
Yet this tradition is being threatened by the apathy of
engineering students. For the past two years the magazine has
functioned--irregularly and ineffectively--with a skeleton staff.
The number of people recruited in the past few years has been
barely sufficient to publish the magazine, and the percentage of
engineers on the staff has decreased. Because fewer engi-
neers are involved in the magazine, the Technograph's ability
to critically examine college policies has been blunted. The
magazine's lack of engineering viewpoint or even feedback
from readers has hampered the Technograph's ability to pro-
vide articles that might interest engineers.
Unless there is a large influx of new people the Technograph
will probably fold after this year--not because of financial diffi-
culties but because students simply did not care.
We will publish two more issues this year. If you decide not to
work on the magazine, you might save those issues; they will
make fine collector's items someday.
18 Technograph January, 1971
YES
i want to help save the technograph
SO
i would like to participate in one of the
following areas
WRITING- articles for the magazine
DESIGN- covers, illustrations, photographs, and
layout for the magazine
PRODUCTION- putting it all together
BUSINESS- handling circulation, advertising, and writing
checks
INTERDISCIPLINARY STAFF-
i don't know what my interests are, but i want
to help
Name.
address
^ phone-
curricula year
IB'
Please drop me in
302 engineering hall
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Avoiding Deception
In recent years a body of critical, interpretative literature has
arisen around questions concerning the values and place of
technology in society. Gene Marine, in America the Raped,
sees the engineer as a plunderer of the natural world. Charles
Reich, in The Greening of America, states that technology is
the prime value of a corrupted capitalist system. Alvin Toffler
forsees far-reaching effects of technology on culture and
individuals in his book Future Shock. Other authors, such as
Mumford and Ehrlich, have suggested alternative premises
that challenge previously held conceptions of the engineer's
place in society.
Certainly not all the arguments presented by these men are
entirely valid. But the real issue at stake is not the veracity of
the works, but rather the engineer's familiarity with these
authors' writings. It seems doubtful that many present or future
engineers have read such works. Yet technology must function
for the people, and if the layman does not understand or
misinterprets the place of technology because of such books,
true progress may well be impeded.
The engineer must address himself to such critics. To lightly
dismiss all anti-technology attacks, no matter unjust or unsub-
stantiated, is an act of unforgivable intellectual arrogance.
Government and public reponse will largely determine the uses
of future technology. If people read, and believe, works condem-
ming engineers, the most useful application can serve no
purpose.
Engineers need not respond to each objection raised, but
they should at least read the works of those vocal critics
whose works have received extensive public attention. This
aspect of education is just as vital as keeping abreast of techni-
cal developments in one's field.
As Descartes said in his Discourse on the Method:
. . .it is good to have examined all things,
even those most full of superstition and
falsehood, in order that we may know their
just value, and avoid being deceived by
them.
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chemical engineers should talk with us.
Here's why:
In photography, principal source of our business, our
private language stems from chemical engineering.
Chemical engineers therefore seem to learn it quickest.
It's a good language to learn for an interesting, reward-
ing livelihood because Kodak photographic technology
underlies much of today's communications, education,
entertainment, and even medical care.
All rather fundamental.
Photography needs chemical engineers to manufac-
ture its materials, to invent the next generation of them,
to make customers appreciate them.
But photography is not our only business. This fact
broadens the choice for the chemical engineer who
The new typesetting, for
example. Microfilm. Every
kind of image for the eye.
seeks something closer to the environment pictured
through the campus years invested in a professional
education. That gives us our opening to talk about pro-
duction, development, and marketing of our chemicals
for industry and laboratory, our plastics, and our fibers.
Start the conversation with a note to
EASTMAN KODAK COMPANY
Business and Technical Personnel,
Rochcster,N.Y. 14650
An equal-opportunity employer with major plants in
Rochester, N. Y., Kingsport, Tenn., and Longview, Tex.
and marketing activities almost everywhere.
Evenifyou
doritlike the air
yyoubreathe
you carit stop
breathing*
When was the last time you went out for a
breath of fresh air and got it? How long has it been since
the sky looked really blue?
Every day, our cities dump hundreds of thousands of
tons of waste into the air. Carbon monoxide. Sulfur dioxide.
Fluoride compounds. And plain old soot.
If something isn't done about air pollution in your
lifetime, it may cut your lifetin\e short.
Air pollution can be controlled. The key is technology.
Technology and the engineers who can make it work.
Engineers at General Electric are working on the
problem from several directions.
^^ g !^
Rapid transit is one. In many cities, the automobile o to h-
causes more than half the air pollution. In some cities, "^ . ^
as much as 90%. But engineers at GE are designing « J^ "
new equipment for rapid-transit systems, encouraging t o
more people to leave their cars in the garage.
Another direction is nuclear power. General Electric's
engineers designed the very first nuclear power plant
ever licensed. A nuclear plant produces electricity without
producing smoke. And as the need for new power plants
continues to grow, that will make a big difiFerence.
There are other ways General Electric is fighting air
pollution. Maybe you'd like to help. We could use your help.
But don't expect to come up with an overnight solution
to the problem.
The solution will take a lot of people, a lot of talent
and a lot of time. You'll breathe easier— once you get started.
i
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As youcan see,you can't see our new telephone lines.
They're underground.
We think America has enough eyesores, so wher-
ever possible we're burying our new cable. And con-
verting old aerial lines.
We already have over 50% of our lines under-
ground. And before we're through we'll have about
92% buried.
We'll never reach 100% because in a few places it's
practically impossible to get the cable underground.
And in a few other places it's ridiculously expensive.
In the 15 years that we've been burying cable we've
gone through hills and high water and turnpikes and
mountains.
We've struck oil in Texas (a pipe in someone's back-
yard). And we've had to get a special repellent to keep
gophers from eating the cable.
So if you still see a fair number of telephone poles
around, bear with us. Our engineers are working as
fast as they can to bury our lines.
^^^^^
And resurrect our scenery. ^3^^3
eERERALTELEPHOnE B ELECTROfllCS
730 Third Ave . NY . N Y 10017
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What I like about Celanese
is the professional elbow room.
You had offers from other good
companies. How did you come to
pick Celanese?
How did vou feel when vou
started?
You think that so much indepen-
dence is a good thing?
Expect to make a career with
Celanese?
There were a lot of reasons. Qne thing I
liked — the recruiter I talked to was a
Celanese project engineer, so he could tell
me about the kinds of jobs I'd be working on.
Nervous ! I was afraid of being stuck on one
of those eternal company training pro-
grams. But at Celanese I was treated like a
professional from the start. For a while,
knowing that results were up to me was a
little scary. But I found that when I needed
help, it was right there.
It works. I think it's one reason why some
basic ideas like epoxies. and an engineering
resin—Celcon plastic—that's used to replace
metals, and fibers like Fortrel polyester and
Arnel triacetate all got their start at
Celanese. A lot of new things are in the
works, too. Right now I'm helping to scale
up production of a composite material that
will save weight in airplanes and rockets.
Who can say? All I know is I'm busy doing
something worthwhile. I'm moving. I'm
helping to make things happen.
Maybe Celanese is for you. If you have ques-
tions about how Celanese fits your plans for
the future, have your placement office set up
an interview. Or write to
Dr. S. T. Clark, Celanese Cor-
poration, 522 Fifth Avenue,
New York, N.Y. 10036. celanese
An equal opportunity employer
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Consciousness III framed
against the symbol of power
in the American Corporate
State. See what Charles Reich
and Sarah Steinberg have to
say about the situation on page
14.
Cover photo by Alan Kuchek
of The Daily lliini. Taken dur-
ing April, 1 971 march on Wash-
ington.
we're ready,
A great many people can tell you what needs to be changed in
the world
. . . not many are prepared to work to make those
changes. If changes are to be made, this generation of gradu-
ates will be the ones to make them . . . and make a difference in
the future of our world.
Engineers with the ambition to innovate will find a world of
opportunity with Zenith ... a world limited only by your interest
and ability. We're ready to offer you a wide range of fields in
which you can put your creative imagination to work . . . areas
from consumer products to communications systems. We
design, manufacture and market a variety of electronic products,
chief among them being radio, television, hearing aids, and
stereo high fidelity instruments, as well as communications
equipment. Our Rauland Division is a leading manufacturer of
tri-color cathode ray tubes as well as producer of various
special purpose tubes.
Zenith is a good place for the professional engineer to make
a contribution to changing the world. We are especially inter-
ested in developing our people for advancement and encourage
study for advanced degrees through our tuition reimbursement
plan. We offer an excellent benefit package which includes one
of the finest profit sharing plans in the country. To learn more
about a career in engineering-research at Zenith, see your
college placement office or write to: Joe Krga, Manager of
College Relations, Zenith Radio Corporation, 1900 North Austin
Avenue, Chicago, Illinois 60639.
. . . Why Not Join The Best?
T£MiTH
The Quality goes in before the name goes on®
An Equal Opportunity Employer
Westingtiouse the teacher?
the medic?
the builder?
the crime fighter?
the urban planner?
the ecologist?
Westinghouse Learning Corporation has launched a
computerized teaching system that lets each child
learn at his own rate.
Our studies for the Defense Department will lead
to the "hospital of the '70s." and a level of efficiency
and economy unknown today.
Houses? We're not talking about the thousands of
units completed or under construction. We're talking
about the new plant we're building to mass-produce
modular houses.
Our computer-based information systems improve
police efficiency, speed up court administration.
We're marketing electronic security systems for
homes and plants.
We've developed waste-disposal units for neigh-
borhoods, sewage treatment plants for cities, a
smokeless refuse plant that reclaims rather than
destroys.
We're transforming 16 square miles of Florida into
a new city. It's the bellwether for hundreds of thou-
sands of acres, bought or leased, here and abroad.
The list goes on. Everything electrical, of course—
from nuclear power plants to light bulbs. And aero-
space, oceanography, broadcasting, rapid transit.
It all means that Westinghouse has openings for
skilled engmeers—electrical, mechanical, chemical,
mdustrial. And we also offer job training for the un-
skilled as another step toward increasing productive
employment for the disadvantaged people of our
country. An equal opportunity employer.
You can be sure... if it's Westinghouse
w^
Directions
The failure of the recent Washington demon-
strations seems to leave only two courses of
action for today's activists. Violence and sabo-
tage are the extrapolation and escalation of
yesterday's patterns. But the overwhelming
strength of government forces discourages
such action. Even more important violence is a
betrayal of those values which the movement
wishes to instill in the country.
The other course involves cooperation in the
community. Establishment of consumer protec-
tion groups, environmental clean-up groups,
and cooperative stores and farms are small re-
sponses to the stilted values and priorities
of America. Such actions are reasonably suc-
cessful and, in some cases, have begun to mold
a sense of community. These efforts should be
applauded for they herald the beginning of a
more sympathetic and peaceful society. These
individuals' efforts will be the cornerstone of
tomorrow's truly free society.
But this is not enough. Such change is pain-
fully slow, and as long as power bureaucracies
control those institutions that form today's
values, such improvement will be, in the short
run, inadequate. America's perverse system
of priorities, the use of subtle and blatant
coercion in politics, the absolutist Puritan val-
ue system that sees a grey world in shades
of black and white, and an archaic educational
system that con-forms rather than allow real
learning—these are only a few of the structures
which must be changed.
But how? Few of today's youth are willing
to resort to violence. But still fewer are will-
ing to be absorbed into and digested by the cor-
porate state. The way of life outside the state
is exceedingly hard; within the system, ideals
are easily forgotten and forsaken in the name
of comfortable conformity...
But the children of the bomb and television
will eventually refuse to return. Their demands
cannot be negotiated, their ideals cannot be
subsumed. And once they have left, they will not
return.
The state has seized their hopes and sub-
stituted fear, taken their honor and made them
national scapegoats. They are left with only
themselves. And they have found they have
quite enough.
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Don't let
our name
confuse
you.
mmm
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On some campus in the U.S. this year
a well-intentioned interviewee is going to
confuse us with the Foremost Machine
Company or some other FMC.
We'll understand.
Having only letters for a name might
be sophisticated in some circles.
But sometimes it's just plain hard to re-
member.
Perhaps we should explain how it came
about.
FMC doesn't mean Ford or Foremost
or anything else but FMC. Way back long
ago it used to mean Food Machinery
Company. And later on, it stood for Food
Machinery and Chemicals.
But 10 years ago because we'd become
so diversified, we dropped the name,
although for obvious reasons we kept the
initials.
It makes sense. We became the nation's
largest producers of rayon. We built Deep
Dive for the navy's underwater salvage
teams. And we continue to turn out
such diversities as railroad cars, printing
presses, cranes, barges, compact tractors,
automated food plants, and dozens of in-
dustrial chemicals. The list goes on and on.
Most of what we produce never gets
seen by the public, so our name L seldom
visible. Worse, it sometimes gets confused.
So remember: FMC means FMC. If
that still doesn't do it for you, write us at
Box 760, San Jose, California 95106 for
our free brochure "Careers with FMCl'
Or see your placement director for an
interview. We're an equal opportunity
employer.
CORPORATION ®
FMC CORPORATION
Remember us by our ixdtials.
A Tribute to
Champaign
by John Mendenhall
STechnograph Spring, 1971
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Till in the blanks with the appropriate word or words,
jorrect answers below.
The Twin Cities are two of fhe most
communities in the Middle West. Often
referred to as the communities
in the country, Champaign-Urbana offers
opportunities to all who here.
The has been a prime
factor in the growth of the area, however,
recent industry and commercial developments
have added another dimension to the rise in
of the area.
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Jig Saw Puzzle (suitable for framing)
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Mr.Roberts
FAN CLUB
official membership card
name
address
signature
1You might have a little trouble making the con-
nection . . . but, at Quaker an engineer gets
involved with many types of projects
projects directly related to your particular dis-
cipline. We seek Chemical, Mechanical, Civil,
and Electrical Engineers for a wide variety of
work in Research, Food and Chemical Produc-
tion, and a host of other jobs
^
i)
Still primarily a food company, our rapidly
changing product line indicates growth and
diversification Aunt Jemima, Capn Crunch,
Puss & Boots and Ken'L Ration are a few of
the established brand names associated with
our company. Quaker expansion is directed
into a number of new businesses speciality
chemicals, restaurants, frozen foods and now,
Fisher- Price Toys Our diversity, flexibility and
international operations can mean a high de-
gree of mobility for the skilled, innovative
individuals we seek
Quakers continuing commitment to success
demands an ability to grow and change . .
in this atmosphere there is no room for the
engineer who avoids responsibility. If the
future of our company is something you might
like to be a part of, talk to our representative
when he visits your campus or write to:
Supervisor— College Relations, THE QUAKER
OATS COMPANY, Merchandise Mart Plaza,
Chicago, Illinois 60654. An Equal Opportunity
Employer q^^ Representative will be on campus
MARCH 1,1971.
THE QUAKER OATS COMPANY
Quaker
Can you identify this
famous Champaign
skyscraper?
KnowYour City Test
Time Limit: 30 Minutes.
1. How was Champaign founded?
a ) by mistake,
"b ) nobody knows .
c) nobody cares.
d) all of the above.
The
a)
b)
c)
d)
mean annual temperature in Champaign is k
10 degrees. ^^-
12 degrees.
51.9 degrees.
l4 degrees
(careful - this one is tricky!)
What is Champaign's greatest landmark?
a) Boneyard Creek.
b) The mini Theater.
c) Chuck Wagon Diner
d) The Parking Lot Across From Sears.
This weed grows throughout
Champaign County. Do you
l<now what it is?
(Hint: people come here
from miles around just
to pick it!)
4. Who is Lon Eubanks?
a) Uncle John's Brother.
b) Mayor of Champaign.
c) The Busey Lady.
d) None of the above.
What has been the longest running movie in
Champaign?
6. What has been the biggest scandal in Champaign
in recent history?
a) What really happens at the Moose Club
meetings
.
b) The truth about Papa Del.
c) Mr. Robert's Secret Life.
d) The real reason why Minnie Pearl had to
leave town.
7. Pick the correct title of David Dodds Henry's
memoirs. i
a) The Invisible Man.
b) The Love Machine.
c) Everything You Always Wanted to Know About
Jack Peltason. . .But Were Afraid to Ask. /"
d) Thunderball ^
?'t7 V'£ 3*S P'l .-sjaMSUV
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1
What was Harv Shirley doing behind the
English Building bushes last Thursday
night?
CONTEST!
In 25words or less, tell why you'd like to spend the REST OF YOUR
LIFE in Champaign.
Send entries to theTechnograph no later than May 29,1971.
1st PriZ6l A YEAR'S SUBSCRIPTION
TO THE TECHNOGRAPH at reduced rates.
2nd Prize: this record:
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Red,White, and Green
by Sarah Steinberg
The quiet civil
war: grey flannel
suits vs. bluejeans.
Pretend it's the year 1984.
Just imagine law-making by pri-
vate power, uncontrolled tech-
nology, an all-powerful bureau-
cracy, pointless work in a plas-
tic culture, loss of identity, and
absence of community. What is
the difference between Orwell's
fiction and today's reality?
In 1984 Big Brother held
the power. Today, according to
Charles Reich in his book The
Greening of America, "there is
nobody whatever on the other
side." Nobody, that is, except
the American Corporate State.
Why is another book on the
Corporate State not wasting
away on library shelves? This
book is optimistic. It is a serious
analysis of the crisis in America
predicting the revolution which
will save us--revolutionthat has
already begun. "It will not re-
quire violence to succeed, and it
cannot be successfully resisted
by violence. This is the revolu-
tion of the new generation."
In his introductory dis-
cussion of the coming revolu-
tion, the author asserts that the
above-mentioned problems are
all elements of the American
crisis. Our inability to act on
them is ultimately caused by an
unreality in our beliefs about
the major structures, forces,
and values of our world. Since
we no longer understood the
system, it, though obsolete, was
permitted to assume power
over us. This "understanding"
is better termed "conscious-
ness," an individual's total
configuration including his
whole perception of reality and
his way of life. This conscious-
ness was formed by economic
and social conditions. However,
it could lag behind the social
system and be manipulated;
then, it caused unreality.
Reich distinguishes three
types of consciousness which
exist in America today. The
nineteenth century Conscious-
ness I is that of the "Amercian
Adams," striving to get ahead
in a new nation. They believed
in self-interest and the struggle
against their fellow men
seemed natural to them. They
exist today, having lost contact
with reality. The industrial
revolution made them cogs in a
machine which became increa-
singly organized, and the new
corporate power, efficient and
organized, subjugated them.
Consciousness I people look-
ed away, refusing or unable
to see what was happening,
seeing the bad effects of
industrialism as moral pro-
blems. This caused a reform
movement that created a public
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state which regulated all private
activity "in the public interest."
The rule of the expert began.
This New Deal era with its
belief that one must live under
domination produced Consciou-
sness II. Although it grew
out of the reform movement,
the power it created over peo-
ple's lives joined the over-
whelming power of technology
to produce the Corporate State.
The people gave the machine
power over their lives by their
belief that one must sacrifice
for a common good. Along with
this, technology and its social
application, organization, led to
a new American hero--the pro-
fessional. If one fell behind in
the rat race, he became a non-
person. What is important here
is a pessimistic view of man as
an aggressive, powerseeking
animal whose reason is the
only thing which can improve
him. Thus reality for Conscious-
V ness II "rests on the fiction of% logic and machinery."
An important theme
throughout the book is the
^. nature of work. For Conscious-
p) ness II, work means self-sacri-
ficing oneself to functions
needed by society and adopting
its values as one's own. When
the working day is over, the pri-
vate self emerges from hiding.
This is indeed schizophrenia, a
loss of the reality of self.
There is no need to go into
the deep analysis of the Cor-
porate State that Mr. Reich pre-
sents. In brief, the Corporate
State is a mindless machine
which cannot be controlled,
only manipulated by power
interests. It is a vast corporation
and each person is an involun-
tary employee. The demands of
technology motivate its work-
ings and its decisions are made
by "experts."
One thing which surely
establishes the credibility of
this book as an open-minded,
thoughtful work is Charles
Reich's discussion of the "law-
less use of law" in the Cor-
porate State. Law, he says, was
adapted to serve the "public
interest," then it began to aid
the work of the State. Law
started by safeguarding the
constitutional rights of corpor-
tions instead of individuals,
declaring constitutional the pol-
icies the State deemed in "the
interest of society," inade-
quately regulating allocations of
resources, etc. There can only
be real law in a political-conflict
state, and the Corporate State
wants order rather than con-
flict. Law has intervened
between man and his human-
ity, as in the case of the draft.
To Consciousness II virtue is to
always obey the law. (Mr.
Reich is a lawyer.)
Since I have thus far pre-
sented Greening of America in
theoretical and general terms, I
must emphasize that the author
does not intend his classifica-
tions of consciousness to be
rigid and that he uses many ex-
amples to support his views.
However, he does not say much
that needs to be proved. The
reader will recognize the signi-
ficance of the symptoms of our
nation's ills once they are pre-
sented. What Charles Reich has
done is to tie these together to
form a diagnosis.
For instance, in discussing
how Americans have lost their
collective "self" Reich dwells
on the school as preparation
for a job in the machine. The col-
lege students needs no explana-
tion of most of his ideas. Sense-
less goals are set and students
are trained to obey and not to
think. They have little freedom
that is not given to them and
are classified in a hierarchy of
statutes which will greatly in-
fluence their future lives. Their
life style is being determined
for them. Similarly, the State
has prescribed a life style for its
citizens. For example, a sex
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life is approved only in a mon-
ogamous marriage; a political
life is limited to loyalty to the
State. The diagnosis is a web
of restraints on almost every
aspect of life.
In losing self. Conscious-
ness II people have become
"uptight" and tense. The typical
cocktail party exemplifies a con-
straint in personal relationships
and thought. They have lost
such things as physical activity,
adventure, and spontaineity.
How has this happened? Their
awareness has been dulled.
Reich considers the process of
substitution in which new
wants are created so that new
products will be consumed.
Besides the obvious substi-
tution of television sports for
the real thing, money for con-
sumer goods has been sub-
stituted for money spent on
social ills. One's conscious-
ness has been managed by the
State until the world seems to
be about as good as it is going
to get.
What, you ask, is the
"greening of America?" Mr.
Reich's theory is that the State
is now causing its own destruc-
tion and is powerless to stop. It
can not keep the people satis-
fied because it cannot be con-
trolled in specific directions.
And it has begun to take away
the false consciousness it has
created by piercing the illusions
of Consciousness I and II. Most
important, the truth, when it
reached people with vitality and
hope, caused a new conscious-
ness.
The State depends on will-
ing workers and consumers.
The willing consumer wants
pleasure and freedom; the
worker must be self-denying
and hard-working. But the
two, obviously, do not go to-
gether well in one person.
When people realize there is a
worker-consumer contradiction
and when they are not expected
to find work happy, they be-
come dissatisfied. They are
disillusioned upon seeing adver-
tising that has not brought them
the freedom the product pro-
mised. Youth are especially
sensitive to the false promises
of advertising. Thus the State
generates its own rebellion--a
consumer revolt. Of course, this
consumer revolt has barely
begun.
The State with its rigidity
and subsequent repression is
exemplified by Reich in the case
of marijuana. Various doctrines
would legalize it and legali-
zation could pacify people. The
State helps its own destruction
by enforcing the marijuana
laws. An even better example of
the destroying of belief in the
State needs no explanation: the
Cold War, the defense estab-
lishment, and Vietnam were
needs created by the Corporate
State.
Consciousness III spread
so rapidly -and appeared so
spontaneously that many see it
as a conspiracy. To its mem-
bers, "the promise of America...
somehow has been betrayed."
In idealized terms. Conscious-
ness III starts with self as the
only true reality. Not selfish-
ness, self is based on human
life and nature. Each self has
worth and belongs to one
family. Each person has per-
sonal responsibility for what
happens in the world.
Reich describes the people
of this consciousness with
respect to clothes (his descrip-
tion of bellbottoms is beautiful),
career, music, and new types of
communities. With respect to |
career, a person is free to do
what he pleases as long as he
can choose a career that will
change with him. (
Consciousness III, accord-
ing to Reich, will have little
future if workers or older people
do not join. He states some pro-
blems with this are a lack to a
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model to emulate, no idea or
search for self, and, as yet, little
change in goals. But the middle
class shares the before-men-
tioned dissatisfactions and
each aspect of the new way of
life can be seen in terms
meaningful to them. Although
Greening of America seems to
be aimed at youth with its num-
erous discussions of the drug
aspects and new forms of
communities, the new con-
sciousness can easily be mo-
dified to fit others.
The revolution will be cul-
tural in nature. Once people's
values change, existing struc-
tures such as the legal structure
will work for man, not against
him. "There is no need to fight
the machine. It can be made the
servant of man." Technology or
government will not be
destroyed but will serve people.
It must be left to Mr. Reich
to explain just how Conscious-
ness III will change the country,
'*^ and why today's radicals can sit
-^ back and watch things get bet-
ter without sit-ins or bombings.
It is more important here to
^N mention a weak point in the
" book. At times Reich speaks in
much too general terms. For
instance, he says that tech-
nology has made possible the
change in consciousness
because "when there is enough
food and shelter for all, man no
longer needs to base his soc-
iety on the assumption that all
men are antagonistic to one
another." The new generation
of privilege has been able to
reject class and economic inter-
ests. Reich seems to imply that
young people are living a new
way of life at the expense of
their parent's money. Although
he mentions the work the new
generation of consciousness is
doing (work in the sense of a
paying job) and that young
people can find jobs which do
not make them cogs in the
machine, he has not talked
specifically enough how this
could happen. He has said that
people could take conventional
jobs and inject human values
into them. But is it possible at
this time for everyone to find a
job in which he could express
himself and not change from
the type of person he is in his
spare time? Can assembly line
jobs fit into his picture? The
reader must use his imagi-
nation to answer this.
As I have said before. The
Greening of America is aimed
primarily at young people, who
will do the teaching of a new
way of life to their elders. The
book has a special significance
The proposition
for tomorrow:
Being "engineers
witli the goal of
worl^ing for man
first and the com-
pany second"
for the engineering student. If
the State is built on technology
which has ignored human
needs, then engineering stu-
dents have the potential to
maintain the status quo. They
can join the Army Corps of Engi-
neers in projects like crisscross-
ing Florida with barge canals
and flooding Allerton Park. In
this they would leave it up to
other experts, their superiors, to
determine what is good for
people. Or they can become
engineers with the goal of work-
ing for man first and the com-
pany second. The choice is each
person's to make alone. Recog-
nizing the current trend of
educating engineering students
in liberal arts and sciences to
produce more well-rounded
individuals, I would recommend
The Greening of America to all
future engineers.
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If you are a senior...
(
r
could be the most
important year
of your life.
As you contemplate one of the most important decisions of your life, you will want to remember thiis:
it is not just "a job" you are seeking— it should be the beginning of a career. And if it is to be
successful, both you and your employer must need and want each other.
To help you with your decision, we invite you to consider the opportunities at Pratt & Whitney
Aircraft. Currently, our engineers and scientists are exploring the ever-broadening avenues of
energy conversion for every environment ... all opening up new avenues of exploration in every
field of aerospace, marine and industrial power application. The technical staff working on these
programs, backed by Management's determination to provide the best and most advanced facilities
and scientific apparatus, has already given the Company a firm foothold in the current land, sea,
air and space programs so vital to our country's future.
We select our engineers and scientists carefully. Motivate them well. Give them the equipment
and facilities only a leader can provide. Offer them company-paid, graduate-education
opportunities. Encourage them to push into fields that have not been explored before. Keep them
reaching for a little bit more responsibility than they can manage. Reward them well when they
do manage it.
Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL ENGINEERING • AERONAUTICAL
ENGINEERING • ENGINEERING SCIENCE • ENGINEERING MECHANICS.
If your degree is in another field, consult your college placement officer—or write Mr. Len Black,
Engineering Department, Pratt & Whitney Aircraft, East Hartford, Connecticut 06108.
if)
Pratt & Whitney fiircraft -- =-—
«
EAST HARTFORD AND MIDDLETOWN, CONNECTICUT ' '
An Equal Oppoiiunity Employer
DIVISION OF UNITED AIRCRAFT CORPORATION
For the Benefit of Mankind
Excerpts from Dean Everitt's speech upon receipt of
thie Wastiington Award.
\
I would like to discuss tonight
some aspects of the basic quest-
ion, "What is enginnering and
what is its mission inthescheme
of things and how may we con-
tribute to that mission?". . .
The Engineers' Council for
Professional Development,
which is an association of most
of the major engineering soc-
ieties, adopted in 1962 what is
accepted as the official defi-
nition of engineering. . .
"Engineering is the profession in which a
knowledge of the mathematical and natural
sciences, gained by study, experience, and
practice, is applied with judgment, to
develop ways to utilize economically the
materials and forces of nature for the bene-
fit of mankind."
I am most happy that "for the
benefit of mankind" is consid-
ered a specific objective of engi-
neering activity; although, our
critics, many of whom have
made no contributions to such
an objective, say that our
actions belie our words. I am
convinced that more and more
engineers feel that the mission
of engineering is indeed to work
"for the benefit of mankind",
rather than for narrower
objectives. .
.
The meaning of the phrase in
the ECPD definition was intend-
ed to be a forward step in the
ethical development of the pro-
fession. It would be difficult to
deny that man is motivated
fundamentally by selfish drives.
He works first for himself, then
for his family, then for his
group, his tribe, his nation.
According to Darwin this is true
of all species. A beaver is
"beaver oriented". He does not
worry if his dams flood out a
forest. Civilization, a term
applied only to man in organ-
ized groups, is considered to be
measured by the degree to
which selfishness can be held
in bounds for the benefit of the
group. Each enlargement of
man's group interests repre-
sents moral and ethical
advancement.
. .
.
In our engineering associa-
tions we have emphasized that
the true professional must have
a major interest in serving
society, an interest which will
transcend selfish motives.
Those who accuse engineers of
being interested only in their
salary, and indifferent to who
hires them or what they pro-
duce, allege that we have not
developed the professional con-
cept of service. I deny the alle-
gations and I defy the
allegators. . . .
At any rate, I will continue to
maintain that if the engineer
places "the benefit of mankind"
above his petty personal in-
terests, we will be developing
a higher ethical and moral
approach that most vocations
have attained in the past. De-
votion to this principle is the
only logical way to answer the
criticism now being leveled
against us.
These are troubled times, in
fact they have been since my
boyhood when the Pax Brittan-
ica was broken by World War I.
Since that time we have never
really had peace, only short pau-
ses for enemy identification. Re- i
cently the intensity of turmoil '^
has increased. The second law
of Thermodynamics says that
"confusion is always increasing /
and only if we work hard can
we keep it down in limited reg-
ions." Nothing illustrates this
better than modern music, art,
and modes of dress. Particularly
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You Provide the Fireworks,
RCA Provides the Challenge.
The technological potential of the future
seems to frighten some people.
But not you!
You know that new technologies,
using the total systems concept,
will be the answer to the problems
of the future.
These problems and how well we
solve them will determine the future
well-being of all mankind.
At RCA, you can start your career in
one of our Rotational Programs, to
give you a wide overview of our
activities, or direct assignment in one
of the following degree areas:
Electronic or Mechanical Engineering
or Computer Science.
Design and development openings exist in
computer hardware and software, defense and
commercial electronics and solid-state devices.
Aside from our technological sophistication;
we are a diverse corporation, where you will find
yourself working with a unique group of human
beings who are deeply involved with our
future welfare.
See your College Placement Director, or write
directly to: RCA College Relations, Dept. H,
Cherry Hill, Camden, New Jersey 08101.
We are an equal opportunity employer.
ncii
in troubled times, when people
are upset, they look for a scape-
goat, someone to "blame it on."
The current scapegoat is Tech-
nology, a term which includes
not only engineering but all
forms of the applications of
science to the needs of man,
including modern agriculture
and medicine. . .
.
There is, currently, a plethora
of books being published, lec-
tures being given, and confer-
ences being held which say in
effect "blame it on technology,
it is the culprit. Technology has
put man in bonds from which
he must escape. Return to the
simple life."
I am inclined to admit to the
charge that the level of civilizat-
ion in a country is indicated by
the degree of helplessness
which results when the power
goes off. However, I believe that
much of the criticism is due to a
misunderstanding of what tech-
nology really is, of what it has
done, and what it can do, "for
the benefit of mankind." But our
critics sometimes present
impressive academic and liter-
ary credentials which are being
accepted by much of the gen-
eral public as making them ex-
perts. Three of the most widely
read analyses are'The Greening
of America" by Charles Reich,
which, for some weeks, has
been at the top of the nonfiction
list, 'The Pentagon of Power" by
Lewis Mumford and "Future
Shock" by Alvin Toffler. Each
suggests escape through the re-
nouncing of the parts of tech-
nology they dislike and the
development of forms of Utopia,
each of their own devising.
Life in these Utopias will still
depend on the productivity of
some portion of society which
they fail to identify. Time says of
"The Greening of America"
that "Reich contends that
Utopia has all but arrived, its
insignia evident everywhere in
the dress and song of youth, in
its language and gesture. The
rest of the population has no
choice but to fall in line and
enjoy the inevitable triumph of
Consciousness III." (This is
Reich's term for his brave new
world.) Consciousness I repre-
sents the attitudes of the early
pioneers. Consciousness II is
that of those in sympathy with
the modern industrial state.
(That means us.)
Samuel McCracken, assistant
professor of literautre and
humaniites at Reed College,
reviews the same book in.
Change, the Magazine of High-
er Education, a review which he
terms "The Fuzzing of Amer-
ica." (note: he is a humanist
and not an engineer.) McCrack-
en says of Greening:
The argument lies jellied in an aspic
compounded about equal parts of vulgarized
Marx, uncritical admiration for just about
every behavioral fact of the times and nerve-
less intellectual irresponsibility stiffened by
a compulsive inconsistency which must be
experienced to be believed." . "Conscous-
ness III neither wants nor needs higher
education." "The most striking quality of
the book is a pervading inconsistence inter-
pretable either as a symptom of intellectual
confusion or as the tactic of a clever lawyer
defending a generation before a jury with a
very short memory". . . 'Reich is a humanist
at odds with humanity. "Anything resemb-
ling modern medicine requires not only the
theoretical existence of a technology but a
supply of type I and II rationalists who wish
to be doctors and who may well wish to lead
type I and II lives."
Incidentally how far would
Reich or Mumford be without
one of the greatest develop-
ments of technology, the tech-
niques of printing and distri-
bution of the mass media. . . .
In all these books there is
an approach of the type descri-
bed by Professor McCracken
as:"The pattern is not very origi-
nal, whatever one likes--on
other grounds--and one may
plausibly call natural, one calls
natural, whatever one dislikes
on other grounds--and one may
plausibly call artificial, one calls
artificial. Whatever exists, one
may plausibly call natural: what-
ever man makes, artificial.". .
.
No engineer will claim that Vj
technology alone can solve the
problems of the nation or the ^
world. However, they cannot be 4
solved without an understand-
ing and effective application of
modern engineering methods,
particularly system analysis.
They will not be solved if engi-
neers as a group do not also
have a broad understanding of
social problems and forces. . .
.
It is generally agreed that
our future will call for a reorien-
tation of many of the goals of
society. Engineers alone cannot
determine what these goals will
be, but they can have great
influence on what choices will
be made, if ' they use their
informed knowledge to present,
in clear and simple language,
the alternatives which tech-
nology make possible, together
with the identifiable costs of
these alternatives both in
money and quality of life. Many
of the goals society now seeks
will be costly, costly, both in
money and in the sacrifices of
other desirable values. Some of
the costs may involve the accept-
ance of a reduction in individual
freedom of action in order to
serve the needs of the many.
Here is an opportunity for an
educational endeavor of great j
potential. ... ^
,
If engineering is to function
"for the benefit of mankind" it
must make the choices and the
|
costs clear to the citizenry so
they may more knowlingly parti-
cipate in settling the many
issues which will involve
technological alternatives
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"They encourage us to
look for original solutions
to problems. This
sparks inventiveness!'
Bill Greiner. Weslern Electric
Bill Greiner's problem: shaving 10-14 sec-
onds off one operation in the manufacture of inte-
grated circuits, while reducing error factor below
.001 inch.
Bill is a staff member at Western Electric's
Engineering Research
Center, working primarily
with the handling and test-
ing of integrated circuits.
Bill came to Western
Electric in 1968 after re-
ceiving his MS from MIT.
He earned his BS in Me-
chanical Engineering at
Yale.
"My work here has
given me a better appre-
ciation of the problems in
manufacturing," said Bill.
His automatic TV system
for the alignment of inte-
grated circuits is a good
example.
At one phase of the manufacturing process,
operators must correct alignment of integrated cir-
cuits by hand—a job that took up to fifteen seconds,
and was accurate to only .001 inch in x and y, and
to one degree in rotary.
What Bill did, essentially, was design and build
a small dedicated computer that completely auto-
mates the process. An operator can push a button
to align the integrated circuits automatically. A TV
camera enlarges the image in silhouette form,
scans the pattern, and
feeds the voltage signal
into Bill's computer. The
computer calculates the
position measurements
and triggers a stepping
table to correct the align-
ment.
The correction time is
reduced to one second,
the error factor to .00025
inch in X and y, and V2 de-
gree in rotary.
Billfindsthechallenge
of electronics and logic
design extremely stimulat-
ing. "We're not channeled:
we have a chance to get
involved in a variety of fields."
What does he find most satisfying about his
job at Western Electric? "Well," said Bill, "I look
for an amount of responsibility. And here I'm
encouraged to take it."
@ Western Electric
An Equal Opportunily Employer
\Engineers like to work with
what they understand, but if
they do not understand the nec-
essary components fully they
will not say that a solution is
impossible. Even today we do
not really understand the
macrostructure of steel and
concrete and must depend upon
empirical tests to get the data
used in the design of buildings,
bridges and machines. But sci-
ence is giving us greater under-
standing each year and permit-
ting the design of devices like
transistors, lasers and poly-
mers which intuitive reasoning
and empiricism would never
have made possible.
An area in which we are
presently groping and see only
"as through a glass, darkly" is
that of systems analysis. And it
is here that I see great promise
for the future. We have both
new understanding, a new
device of great potential, the
computer, and a new modeling
technique which may help us to
predict more accurately the
effect of proposed changes in
our urban society. . .
.
Now the engineering con-
cept known as "feedback" is al-
most a household word, it is in
the daily vocabulary of econ-
omists, biologists, writers, and
ecologists. The idea of modeling
economic systems is also well
accepted. Modeling is a tech-
nique in which engineers have
been leaders. . .
.
Take one example of feed-
back in the city. Sociologists
may promote programs to con-
struct low cost housing to help
underemployed in a particular
city. But what happens? The
rise in this type of housing
attracts more underemployed to
the city. The construction also
uses up available land and
makes the area less attractive
for worker and premium hous-
ing. As a result enterprise and
business decline, the jobs avail-
able decrease, unemployment
rises, and the city is worse off
for its efforts. . .
Our most pressing pro-
blems seem due to the growth
in population. If technology is to
blame for this it is because
infant mortality has been
reduced and the mortality due
to diseases common to later life
have also been decreased. Who
is willing to come out for a
reversal in this trend? But
with increased population has
come increased pollution. Ob-
viously the answer to pollution
can only be obtained by more
rather than less technology.
together with the national re-
orientating of priorities and
goals which is beginning to
emerge.
There is another important
phrase in the ECPD definition of
engineering. It is "applied with
judgment." Judgment is a dy-
namic ability, it must nec-
essarily change with times and
knowledge of current conditions
and a look into the future.
Judgment depends upon know-
ledge and wisdom. Wisdom is
the ability to use knowledge,
hence it cannot be developed
in the absence of knowledge,
although some of our modern
student curriculum revision-
ists think it can be achieved
by just talking among them-
selves in unguided seminars. . .
.
The wisdom available today
cannot remain static and fulfill
the needs for the wisdom of
tomorrow. New wisdom must
be based on new knowledge. ^'-
The future educational program f
for the engineer will require a
lifetime of involvement. Engi-
neering is not merely a learned >
profession, it is a learning pro- V
fession a calling whose practi-
tioners must first become and
then remain students through-
out their active lives.
The failings of the young
24Technograph Spring, 1971
It)
William L. Everitt (center), dean emeritus of
the College of Engineering, receives Washing-
ton Award of the Western Society of Engineers
from William A. Baxter (left), president of the
society, and Frederick G. Jaicks, chairman of
the award committee.
Picture courtesy of University of Illinois Of-
fice of Public Information.
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GROWN MElf SHOULDN'T
Soon tests will begin on
a bright idea for roofing
stadiums with stainless
steel balloons. And nickel's
helping make it happen.
It sounds like something out of Jules Verne. Actu-
ally, it's fresh out of our advanced design studies.
A gigantic, inflatable metal lid that can be stretched ,
across a football stadium without any pillars or posts d^^
any kind.
The idea is so mind-boggling that most people have
a hard time visualizing it. ^
Think of a pie that's hollow inside, with the bottom fl
and the top made of a metal skin only l/16th of an inch ^^
thick. When the air is pumped into the pie, the whole
thing gets so rigid it can be jacked up into place over the
field and never even flutter during a windstorm.
The weather stays outside, the players don't slide
around on their backsides, and the spectators don't
drown. Somehow, the whole thing seems a Httle more
civilized than a pubhc mud bath.
And the cost could be as little as 1/3 of a conven-
tional trussed roof.
>'^7fS""''r''
The metal is nickel stainless steel. The nickel is
there to make the skin easier to work, and to give it the
^cessary toughness and strength. Plus corrosion re-
Jtance.
It's a fascinating idea, this revolutionary roof of
ours, and scale models are about to be thoroughly tested.
But the point of the story is this. Just as our metal
L p a helper, one that makes other metals stronger, or
Easier to work with, or longer lasting, so International
Nickel is a helper.
We assist dozens of different industries all over the
world in the use of metals. We offer technical informa-
tion. And the benefit of our experience. Often, Inco met-
allurgists are able to anticipate alloys that will be needed
in the future, and to set about creating them. Some-
times, we come up with whole new concepts—like a stain-
less steel balloon for a stadium roof.
This kind of genuine helpfulness, we figure, will en-
courage our customers to keep coming back to us.
And that helps all around.
The International Nickel Company, Inc., New York,
N.Y. The International Nickel Company of Canada,
Limited, Toronto. International Nickel Limited, London,
England.
Model test roof of nickel stainless steel.
INTERNATIONAL NICKEL HELPS
are usually because they don't
know the answers. The turkey
that runs to his feeder isn't
stupid, he just doesn't know
about Thanksgiving. Engineers
also may not know the answers
but they will have to find and
propose solutions for the pro-
blems of society with know-
ledge which they must yet
acquire. As problem solvers by
profession, they should expect
difficult problems under new
situations. These problems
should not be met with the con-
tinual cry of crisis-crisis-
crisis so common today. Re-
peated cries of alarm produce
only the well recognized react-
ion of the old fable of wolf-
wolf. The conception of "cri-
sis" implies that it is a situa-
tion to be approached with
fear and trembling, almost in-
evitably accompanied by a sense
of helplessness and frustra-
tion. Let us barbeque our wolves
and get about our business.
For too long we have plan-
ned our educational structure
on the concept that education is
primarily for the young. I do not
believe current programs for
continuing education will berve
the needs of the future ade-
quately. In fact, they may well
dissipate efforts which could
better be applied in other dir-
ections. Engineers need edu-
cation characterized by both
breadth, in order to communi-
cate, and depth, in order to con-
tribute. Experience has shown
no curricular revision can
achieve this in the time avail-
able to current undergraduate
and graduate programs.
While an engineer should
expect to participate in a life-
time of hard work, as well as
intellectual activity, he cannot
be most productive if his
employer assumes the needs
for intellectual development are
solely the employee's responsi-
bility, to be taken out of the hide
of the individual. In the future,
the demand that industry must
also function "for the benefit
of mankind" will require that
they must accept the fact that
a part of the cost of doing busi-
ness will be to release time,
and appreciable amounts of time
for their professional staffs,
engineers and others, to engage
in intellectual rejuvenation. . . .
In December, at the time of
the meeting in this city of the
American Association for the
Advancement of Science, the
1 965 recipient of your Washing-
ton Award, Dr. Glenn T. Sea-
borg. Chairman of the Atomic
Energy Commission and presi-
dent elect of the AAAS was
scheduled to make an address.
He was prevented from doing
so by self designated repre-
sentatives of the movement to
suppress Technology, who
were also aggressively opposed
to the exercise of Freedom of
Speech. Portions of what might
be termed Seaborg's Unfinish-
ed Symphony were published
in the press and I think are perti-
nent to my theme tonight. I
wish to quote from them:
"It IS easy to lay blame for the world's
turmoil on science and technology by saying
their work has given us a world we never
bargained for.
But It is also, I feel, a world that will
force us to change for the better, to evolve to
a higher order of life that will be able to
establish a new harmony with its environ-
ment as well as a new degree of stability
within itself, in other words, live in dignity
and peace
I think the coming years will see sci-
ence and technology talking back to its cri-
tics and speaking in actions that prove they
are doing far more than righting past
wrongs and adjusting the inbalances caus-
ed by man's technological excesses or indls-
As engineers, let us not
merely assert that our profes-
sion is devoted to "the benefit
^
of mankind", but by our actions ^
and relations with our fellow-
men in all fields of endeavor,
demonstrate unmistakably and
irrefutably that this is both our
purpose and our capability.
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Howareyou on
the Mow-through?
D
The sure sign of a crack skeet shot is a suddon puff of clay
dust against the sky. But champions share another mark that's
almost as easy to spot. It's follow through.
Like the top-flight skeet shooter illustrated here, our tapered roller bearing
and steel engineers get results because they follow through, too.
How about you? Do you want a company that involves your interest and keeps you involved
till the finish? That promotes from within? Are you up to the demands thrown
our way by the automotive, construction, aerospace and chemical industries?
Do you have your sight set on the future—on a company like ours that has
a $221 million expansion and modernization program?
Then write to our Manager of College Relations. And tell him you'd like to take
a shot at it. The Timken Company, Canton. Ohio 41706. Timken' bearings
are sold all over the world. .Manufacturing in Australia, Hra/.il,
Canada, England, France, South Africa and the L'.S..\.
An Equal Opportunity Employer (ni/f).
TIMKEAT
toiiimtD iHA^iiM»aii
THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS.
Isotropic"^ steel
for improved performance
Isotropy is what the designer of this highly-
stressed 335-pound tractor yoke had in mind
when he specified cast-steel.
Not taken in by the shopworn "fiber" or "flow
line ' argument, he knew that road-building
equipment is subjected to shock loads of high
magnitude— in several different directions—so
that he could not gamble with a construction
where toughness, impact and fatigue proper-
ties are not uniform in all directions.
Cast-steel also allowed the designer of
this tractor yoke plenty of engineering flexi-
bility ... He didn't have to worry about fitting
ot
o
together cumbersome wrought shapes, and he
could put metal precisely where he wanted it
for load-carrying ability, to avoid possible areas
of stress concentration
. . .
And he could choose
the steel composition which would give him
optimum strength/cost ratio.
Want to know more about cast-steel? We're
ffering individual students free subscriptions
to our publication "CASTEEL". . . Clubs and
other groups can obtain our sound film "En-
gineering Flexibility. " Write Steel Founders'
Society of America, Westview Towers, 21010
Center Ridge Road. Rocky River,Ohio44116.
* Isotropic: Equal properties in all directiorjs.
STEEL FOUNDERS' SOCIETY OF AAIEHICA
Cast-Steel
for Engineering Flexibility
When they look at us,they see a little ofyou.
p)
When Union Carbide sends its people to
Asia, Africa, South America and even
Europe, they represent a country- as well
as a company.
So while we're out to make money
abroad, we're also out to make friends
abroad.
Sometimes, it's as simple as knowing
local customs.
In Singapore, our Eveready battery
plant has a cafeteria that serves three dif-
ferent menus. To meet the dietary, ethmc
and religious needs of our Indian, Chi-
nese and Malaysian employees.
Othertimes, making friends and mak-
ing money is a little more complex.
For ajdiiiondl information on our activities, write to Union Carbide Corporation, 270 Park Avenue, New York, New York 10017. An equal opportunity employer.
To mine huge manganese deposits in
Ghana, we built a whole town. From the
ground up. I^ter, we put a plastics plant
in Ghana. And then a battery plant. And
made even more friends.
None of this is our newest idea. Ifs
something Union Carbide discovered
long before international business was
fashionable.
And It's all quite simple.
Overseas, we're you.
THE DISCOVERY COMPANY
cConserve it.
Respect it.
Make a career out of it.
More people are deriving more benefits from our
water resources than ever before in history. But to-
day we are facing a new challenge: enhancing the
quality of life by balancing the development of our
water resources with the preservation of our natural
environment. It is a big order, and it has to be filled.
That's where you come in. The Corps of Engineers
needs engineers who are interested in the broad pic-
ture, who have a creative approach to today's prob-
lems, and who want to work with economists,
planners, landscape-architects, biologists, and others
to build a better quality of life. This is a chance for
real involvement and achievement with an agency
committed to meeting changing public needs—
a
chance to make it count.
Our challenges are not concerned solely with water
resources. We are also applying all the techniques
of modern technology to the improvement of our
construction capability — systems analysis, com-
puter technology, advanced materials research, and
many more. As a Corps professional, you will face
these challenges as a member of the largest en-
gineering/construction organization in the world.
Think about a career with us . . . and write today
for full information.
Corps of Engineers
Department of the Army
Washington, D.C. 20314
An equal opportunity employer m/f
f
<
Galvanized Steel Bridges
save the taxpayers dollars—
s
D
Here's the world's largest—so far
ii.'
V
STJOE
MINERALS CORPORATION
This new 900 foot long bridge is the latest example of the trend to maintenance-
free galvanized steel bridges. It is the Hauterive Bridge over the Manicougan
River. 250 miles north of Quebec City, Canada, i Because of its relatively
remote location, designer Emile Laurence gave special consideration to the
taxpayers maintenance dollar. He specified a zinc overcoat to protect the
bridge against corrosion and also avoided possible damage from tall loads by
eliminating any upper wind bracing. The designer placed the deck higher than
usual-approximately 14 ft from the lower chord. This made it possible to use
very deep bridging to insure stability. The composite deck also acts as wind
bracing, supplementing the stiffness provided by the horizontal bracing at the
lower chord, so that 'he whole acts as a tubular truss, ' Most of the steel was
hot dip galvanized while other members were metallized with zinc. : In bridges
and guard rails, steels strength guards human life and zinc guaids stools
strength against corrosion.
250 Park Avenue, New York, New York 10017, Tel. (212) 986-7474
You and Honors Fraternities
by Halvard Nystrom
If instead of finding the Tech-
nograph in your mailbox, you
might find a letter from some
fraternity (you would know by
their greek letters), perhaps
you would think, "What would
they want with me?" You would
open it and read:
Dear Engineering Student:
In recognition of your
high scholastic achieve-
ments in the. . .you will
be considered for mem-
bership in AXY. . .The
financial cost for join-
ing AXY is A
pledge meeting will be
scheduled for
Sincerely,
What is all this about? You
have just been invited to join
an honorary fraternity. Most
students never have to worry
about joining one, but what if
you did receive a letter like
this. Would you join? Is it worth
it for you? Let's take a look.
As defined by the Associa-
tion of College Honor Socie-
ties, an Honor Society is pri-
marily an association of col-
legiate members and chapters
whose purposes are to encour-
age and recognize superior
scholarship and/or leadership
achievement either in broad
fields of education or in the
departmental fields at under-
graduate or graduate levels.
The activities that generally
take place by most of them
are: a pledge meeting or two,
an initiation banquet, and a
meeting for election of offi-
cers. Besides these, indivi-
dual societies may sponsor
picnics, bowling tournaments
to help student-faculty rela-
tions, organize review ses-
sions for the E.I.T. exams,
or recognize problems such
as pollution and attempt to do
something about them.
Now let's look a little more
into the practical aspects of
why you should join an honor
society (or fraternity). You
would want: 1) to receive some
recognition for your scholas-
tic achievements; 2) to serve
this messed up world in some
way; 3) to help your grades
by impressing your instruc-
tors by your membership; 4)
to help in getting a job by im-
pressing the interviewers; 5)
to be associated with students
with similar achievements and
perhaps stimulate your study-
ing a bit; 6) to be associated
with the faculty members, es-
pecially the faculty advisor.
and maybe even get to know
them well; and 7) to be in-
formed as to the happenings in
Engineering through the meet-
ings and the publications.
So you think that the rea-
sons sound pretty good. But,
are there any reasons why
you would not want to belong
to an honor society? 1) Not
many people find out about the
members of the honorary fra-
ternities, and at least by our
own peers, membership in one
is really not very impressive.
2) Interested individuals have
an opportunity to be of service,
but most activities of the hon-
orary fraternity members con-
sist only of the pledge meet-
ing, banquet, and officer elec-
tion. Because most members
do so little, the effect of their
membership is really insignifi-
cant even to themselves. 3)
Many instructors never find
out about fraternity member-
ship, and even if they did, they m^
are rarely impressed enough
to raise any grades. 4) Job in-
terviewers know what the aver-
age significance of member- C
ship is. Usually they will not
be too impressed since they
will see the applicant's grades
anyway. But maybe the inter-
viewer belonged to the same
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fraternity and perhaps he will
choose one individual over
other applicants because of
this coincidence. The odds are
slim, but nevertheless, he nnay
get a job because he joined a
fraternity. 5) If one does not
actively participate in group
events, he will not be asso-
ciated, to any great extent,
with the students of similar
caliber nor any of the faculty
members, nor will he learn
much of what is happening in
Engineering. 6) It costs money
—usually around $30.
So, the final decision is
merely weighing the advan-
tages and the disadvantages.
Are the benefits worth the
cost? Will your membership
in AXY make you a better per-
son and thus capable of doing
more for others? If you might
be invited to more than one
fraternity, will you join all of
them?
To help you out in your de-
cision, below is a table with
all the engineering honor fra-
ternities on campus. From
their requirements you can get
some idea about which frats,
if any, might ask you to join.
If you are asked to join a par-
ticular fraternity, you can find
out: 1 ) how much it costs, 2)
if it does much other than have
the basic meetings, 3) whether
there are any initiating rituals
that you may not like or that
may help you get closer to the
other members, and 4) how its
reputation is outside the uni-
versity.
Finally, although honorary
fraternities have something to
offer, they are not the only
groups around. If you are really
seeking an opportunity to do
service to the community you
might investigate service or-
ganizations that are better
suited to your expectations.
Good luck.
CAMPUS HONORARY ENGINEERING FRATERNITIES
Name
Alpha Epsilon
Sigma Gamma Tau
Keramos
Phi Lambda Upsilon
Chi Epsilon
Eta Kapp Nu
Sigma Tau
Tau Beta Pi
Gamma Epsilon
Pi Tau Sigma
Alpha Sigma Mu
Field
Ag. Engr.
Aerospace
Engr.
Ceramics Engr.
Chemical Engr.
Civil Engr.
Electrical
Engr.
Engineering
Engineering
General Engr.
Mechanical
Engr.
Metallurgical
& Mining Engr.
Requirements
Jr-1 Jr-2 Sr *
Total Membership
4.00 3.80
I I I I 1
« '•
»
»«•
»•*
»«
»••
»•
»»«
»*
»**
»««
»•*
»*
»«
»*•
<
<
^««
*««***
*«««**•.
•«««,.
*•«««»««<><4>•
>•• <
r*<*••<'••<<
^ <
••<
^
r
Guaranteeing claypipe
is like guaranteeingthe sunrise.
Our 100 year guarantec'on clay pipe is almnst un-
necessary. Because clay pipe's durahilit> is as
certain as the rising sun.
Aren't sse o\ei stating dur case a little'
Not at all. C la\ is one ot those rare suhst.mces
that nature made \irtualK incapable of being
coiioded or chemicalK broken down.
( la\ is formed al'tei sun and rain and sleet
and snow have beaten aua> at the earth tor
thousands of years. When the earth's crust
cant be broken down any further, all that's
left is a layer of virtually indestructible
material, t'lay.
Of course, nature doesn't work cheapK'. So
clay pipe costs a little more than pipe made of
cement bonded materials or synthetic plastics
-. f ^But what a difference in performance. Whil
'Dickey Cloy will lupply — free of chofge - replocemenis for ony cloy pipe whu t
dale, if damage has been caused by corrosion or other chemicol decomposition fro"-
or other rodents whether pipe is used for industrial, residential or generol drainage
you can expect other pipe to last about 5 or 10
>ears, clay pipe has continued ser\ing in uaste-
watei s\ stems all o\er the country for generations
w ithout an\ kind oi bre.ikdou n.
That's v\ h\ makers of other kinds of pipe seMom
guarantee their product for any speciHc
length of time, while we guarantee clay pipe
for It 10 \eais and know it's. in understatement.
If \v)u w,mt to m.ike sure the pipe in \our
wastew.iter s\stem lasts, make sure it's clay,
f he tiMighest pipe material uniler the sun.
^Clay Manufacturing Comf^any
K.iiis.isCiiy. Missoiiii;Sl. i.ouis. NtisMHiii;
I chii;h. I.i«.i; S.m .Vntunio. Texas; Hirniinyhiini, .M.i-
h.iiii.i. .MciiLti.in. Mississippi; Tcxarkiitiii, 'I'c\;is-.\ik,insas
(
oged, deslfoved or impaired in service for a period of 100 yeors from contioct
ac'ds. ulKalis, sewage or induslriol wosres (except HvdroMuonc Acid) or damage by rois
purposes. Damage from improper hondling. pkn.ement or trench loading is not covered.
Kodak
The lively engineer
and the fat-cat corporation
or
The recruiter's dilemma of 1971
As in any selection process, if you can afford the best and
the best is available, you pick the best. "Best" here means
the liveliest minds and personalities. And there comes the
dilemma: pick them, or pick those who won't rock the boat?
On today's engineering campuses there is a scarcity of
bright people interested in nothing but engineering. The
boat will have to rock a bit. Let her rock. Eastman Kodak
Company, Business and Technical Personnel, Rochester,
N. Y. 14650. An equal-opportunity employer.
* !f *
Dick Pignataro is a mechanical engineer from Georgia Tech.
His job has to do with engineering, construction, mainte-
nance, and utilities for the manufacture of film, paper, and
chemicals by the most advanced methods available. The
office next to his was occupied by a 24-year-oId personnel
man named Bob Lee.
One night over a beer these two under-30 types were
getting themselves worked up over the contrast between life
as lived a mile or two outside the plant gates and the sleek
technology inside those gates. Instead of letting it drop,
they put together a proposal for rebuilding badly decayed
houses. It called for high-grade Kodak talent, Kodak seed
money, and faith in the premise that kids can hate school
and yet take pride in doing a job right. Seemed like puddin'-
headed humanitarianism unlikely to get very far up the
chain of command.
Three weeks later, high aloft in a jet, their idea was being
explained to the company president. He liked it.
Pignataro, Lee, Kodak LonstriRlion supervisors, and
young men of Rotheslcr, N. Y., admire house Ihe
young men rebuilt. The first year several dozen such
houses are being rebuilt by a work force of 100 part-
time students. Since interest in the sonnets of Shake-
speare is at present negligible among these students,
their studies tend more toward figuring how many
boxes of tile to order for a 9' X 13' kitchen floor.
Building-trades unions counsel. So do bankers, real-
tors, and schoolmen. The renovated homes are sold
to poor people at prices they can afford. It is better
to light a candle than to curse the darkness. If the
candle is too dim, try a halogen-vapor lamp.
Whenyoucan
hardlyhear
yoxirseifthink,
tfs tinie to think
about noise*
Noise won't kill you. But before it leaves you deaf,
It may drive you crazy.
Noise is pollution. And noise pollution is approaching
dangerous levels in our cities today.
People are tired of living in the din of car horns and
jackhammers. They're starting to scream about noise.
Screaming won't help matters any. But technology will.
Technology and the engineers who can make it work. ^
Engineers at General Electric are already working ^ -^
to take some of the noise out of our environment. One area cd h
where they're making real progress is jet-aircraft engines. ta
Until our engineers went to work on the problem, ^
cutting down on engine noise always meant cutting
down on power. But no more.
GE has built a jet engine for airliners that's quieter than
any other you've ever heard. A high-bypass turbofan. It's
quieter, even though it's twice as powerful as the engines
on the passenger planes of the Sixties.
And NASA has chosen General Electric to find ways of
cutting engine noise even further.
It may take an engineer years of work before he can
work out the solution to a problem like noise in jet engines.
And it may be years before his solution has any impact
on the environment.
But if you're the kind of engineer who's anxious
to get started on problems like these and willing to give them
the time they take. General Electric needs you.
Think about it in a quiet moment.
Or, better yet, a noisy one
I
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GENERAL^ ELECTRIC
An equal opportunity employer
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University of Illinois
4Senior!
While you were in college,
Westinghouse built 13 new plants,
boosted sales $1 billion,
got 2,000 new patents.
Nice growing figures. But maybe the fig-
ures aren't as important as the areas we're
growing in:
Housing, mass transit, health care, edu-
cation, crime abatement, urban develop-
ment, pollution control, nuclear power,
oceanography, computer-based informa-
tion systems.
Talk with our campus recruiter. We're
looking for engineers to grow with us. Elec-
trical, mechanical, chemical, industrial.
And finance/accounting people.
If you can't wait for the recruiter, write
today to George Garvey, Westinghouse
Education Center, Pittsburgh, Pa. 15221.
An equal opportunity employer.
You can be sure... if it's Westinghouse
Homemade Ear Listens to Stars.
When fund cutbacks prevented the building
of a radio telescope by a private contrac-
tor, the astronomers and the electrical
engineers built their own. How they built
It, how It worked, and what researchers
may discover with It are topics included.
An accompanying article tells how you can
get on a research project. By Benny Sieu.
12
A View of Engineering at Illinois.
A regular feature about what you and your
teachers are doing. In October, a recently
reorganized Urban Vehicle Design Group
resumes work to get their low-pollution
vehicle on the road by Easter, and a sleep-
learning device nears perfection. Compiled
by Jay Hoeflinger and Jeff Niehaus.
16
W. J. Poppelbaum: Challenging
Sacred Cows. A good interview with
an interesting professor of electrical en-
gineering. And Poppelbaum talks about al-
most everything—from an engineer's edu-
cation to schools in Europe to radical stu-
dents to music and photography By Thomas
Durkee.
What every civil engineer
sliould linGiiv about
and lioifli to prevent it
HVitli Fuii Deptli^ Deep
Strengtli'Aspliait Pavement.
Hydrogenesis. What Is it? Hydrogenesis Is the natural
phenomenon whereby liquid moisture Is created from
air. It also Is the name given to the phenomenon of
water being generated in the aggregate base of a con-
ventional-design Asphalt pavement during cyclic tem-
perature change. During warming cycles, moisture in
vapor form Is drawn from the subgrade and pavement
shoulders into the aggregate base. Then, during cooling,
the resultant condensation introduces liquid moisture
Into the subgrade. Moisture reaching the subgrade under
any pavement hastens pavement distress and failure
under traffic.
Full-Depth Asphalt pavement Is the most effective
pavement type in excluding moisture from the subgrade.
There are no joints to admit surface moisture, and there
is no granular base to admit moisture by lateral seepage
or to permit generation of moisture by hydrogenesis.
Full-Depth Asphalt pavement Is placed directly on the
subgrade or improved subgrade; pavement thickness is
calculated In accordance with traffic requirements and
subgrade soil characteristics. Placed rapidly by machine
and promptly consolidated by rolling, Full-Depth Asphalt
pavement becomes at once water impermeable and pro-
vides longer-lasting, low-maintenance service at low-
first cost. Driving is safer, quieter and more comfortable.
For more Information about Asphalt technology and
Full-Depth (Ta) Deep-Strength Asphalt pavement, mail
coupon today.
The Hsphah Institute
Enqineermg • Research • Education
OFFER OPEN TO CIVIL ENGINEERING
STUDENTS AND INSTRUCTORS
The Asphalt Institute
College Park, Maryland 20740
Gentlemen: Please send me your free library on Asphalt
Construction and Technology.
Name
We keep
the news
fit to read.
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Each Saturday night The New York Times
wraps up the news.
Then FMC wraps up The New York Times.
Thanks to a mechanized system we de-
signed, built, and installed, the country's
largest Sunday edition is mailed the world
over, carefully protected from the elements
by a see-through wrapper.
This is just one of many unusual jobs
taken in stride by FMC.
If you want to carry it, warehouse it, pack-
age it, or whatever, chances are FMC has
handled a similar job.
You may still recall by tomorrow that we're
into machinery; but how in the world can we
get you to remember that we're also a very
large chemical company, too?
Or that we are a major factor in alleviating
the world's food problems through our
involvement in every phase of agriculture:
pumps and irrigation systems, pesticides and
fertilizers, food processing and packaging
equipment, even seeds.
Or that we're one of the country's largest
producers of rayon, acetate, and polyester
fibers.
Or that we even make sewage treatment
equipment, fire engines and railcars.
Being a diversified company means it's
hard to have one all-encompassing image.
But it does give our people an unusual variety
of ways to improve man's welfare.
If doing worthwhile things is your bag,
write or ask your placement director for the
descriptive brochure "Careers with FMC."
FMC Corporation, Box 760, San Jose, Cali-
fornia 95106.
We are an equal opportunity employer.
CORPORATION
FMC CORPORATION
You'd be surprised
at all the things we do.
Homemade Ear Listens to Stars
by Benny Sieu
At the University of Illinois'
Vermilion River Observatory,
located 45 miles east of the Ur-
bana campus, stands a 120-foot
radio telescope that was entirely
"homemade".
A group of approximately 25
professors, engineers, techni-
cians, and students began con-
struction on the telescope in 1967.
A majority of the students were
undergraduates working as la-
borers and technicians during
the summer and weekends.
The original plan was to con-
struct three radio telescopes,
but dwindling federal and state
research funds resulted not only
in the suspension of plans for
two telescopes, but prohibited the
employment of private contrac-
tors to build the third. It was then
decided that the observatory staff
should build a radio telescope of
its own.
Tools and machinery needed
to construct the telescope were
acquired from government sur-
plus stocks. The 120-foot radio
telescope was designed by Neil
Stafford of the Stanford Research
Institute, Palo Alto, California,
and the detailing of his design
was done by Arno H. Schriefer,
an observatory staffmember.
"By and large, everything
went together very smoothly and
I think it is a testimonial to the
design supplied to us," says
Professor George W. Swenson,
head of the astronomy depart-
ment and director of the Vermi-
hon River Observatory.
The large paraboloid dish con-
sists of a central structural-
steel hub from which 60 canti-
levered aluminum trusses ex-
tend outward and inward. These
trusses support 40 concentric
aluminum hoops carrying the re-
flecting surface. The reflecting
surface is a lightweight expand-
ed aluminum mesh.
A 190-foot guy derrick, bor-
rowed from the government and
overhauled by the staff and stu-
dents, was used to set the 40-
ton dish atop the base pedestal.
The pedestal, weighing about 50-
tons, consists of large steel pipes
welded into a pyramid. Bolted
beneath each corner of the pedes-
tal's square base are 1,000 cu-
bic feet of reinforced concrete
blocks. This enables the tele-
scope to withstand winds up to
100 miles per hour when it is
stowed in the zenith-pointing
position; that is, with the dish
pointing directly overhead.
The receiving antenna is placed
at the prime focus of the dish.
Located at the apex of the sup-
port tripod are the electronic
housing and concentric feed an-
tennas. Should these parts need
servicing, a worker must climb
a leg of the tripod to the apex
and hope that his hands are
steady.
The roller chain drive mach-
inery operates on essentially the
same principle as a large bicy-
cle chain. A 3-horsepower in-
duction motor is used to drive
the roller chain sprocket at a
pace that is synchronous with the
earth's rotation, enabling the
equatorially mounted telescope
to track a radio source in side-
real motion.
To move the telescope to new
positions as part of a radio in-
terferometer, jacks are used
first to raise the telescope off
the concrete piers on which it
rests during observation ses-
sions. The telescope can then
travel on a couple of double-
flanged crane wheels over a
monorgdl system.
At the focus of the 120 foot dish antenna, the five
foot tall instrument package collects the reflected
signal.
Most of the statistical data taken from the tele-
scope is in the form of graphs or memory bits
on computer tape from the telescope's instrumen-
tation.
J^X— ^-
The 120-foot telescope's greater
versatility and flexibility com-
pared with the older 400-foot tele-
scope at VermiHon River Obser-
vatory is demonstrated by the
newer telescope's ablity to follow
sources across the sky in both the
north-south and east-west direct-
ions, whereas the older telescope
can be steered in only the north-
south direction. The 120-foot
radio telescope can be used for
longer time periods, which are re-
quired for certain investigations.
The smaller telescope is also more
precise. It may be used at wave-
lengths as short as ten centi-
meters. The construction was
mostly completed in late Decemb-
er, 1970 costing 50 per cent less
than an equivalent, contractor-
built radio telescope.
The primary research obser-
vations were to set up a long
baseline interferometer. Inter-
ferometry is a technique used
to determine the exact loca-
tion and size of radio sources.
Two antennas, separated by a
large distance, are used to re-
ceive the radio emission. These
antennas are connected to the
common input of a radio recei-
ver and the variations in signal
strength at the output produces
interference patterns. Since
these patterns are dependent
upon the angle subtended by the
radio source, its position can
be found. Interferometry can
also be used to determine the
effective diameters of radio
sources with an accuracy of
one-one thousandth second of
arc by measuring the ratio of
the maximum and minimum sig-
nal at different antenna spac-
ings.
The other telescopes used to
carry out the primary research
observations were a 130-foot
Cal Tech telescope in the Owens
Valley of California and a 150-
foot Naval Research Laboratory
TOP: During the construction phase the dish and the four-sided
pyramid base were assembled separately. Note the monorail which
allows the entire telescope to be moved between observations.
BOTTOM: Inside the completed pedestal the master control board of
the telescope allows the operator to monitor both real and sidereal
time and to check the coordinates of the telescope's position. In the
background are the receivers and recorders as well as associated test
equipment.
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Gay is dead.
Long live daypipe.
2
9
Clay makes the longest lasting pipe in the world.
And all because of one important physical prop-
erty; chemically speaking, it's dead.
Clay has no stored energy so it's virtually in-
destructible. Other substances tend to expend
their stored energy until they're chemically at rest.
And, as any material gives off energy, it breaks
down chemically.
Since clay is already at rest, there's prac-
tically nothing that can corrode it or weaken
it. So you can find clay waste systems all over
the country that have been going generation
after generation without significant wear or
corrosion.
And you can get a 100 year guarantee*on
clay pipe from Dickey Clay while makers of
other kinds of pipe never seem to guarantee
their product for any definite length of time.-
Best of all, Dickey has added to the natural
wonders of clay pipe with a patented ure-
thane joint. One that keeps the entire waste-
water system bottle tight even under the most
extreme conditions, for the life of the system.
We don't mind telling you that clay pipe costs a
little more than other kinds. We don't mind be-
cause the cost of pipe is only a small fraction
of the cost of a wastewater system . . . and the
additional cost of clay pipe is so small that the
effect on the total cost of the system is
minimal. Yet that minimal extra gives you
the only kind of system you can depend
upon to be permanent.
When you want to be sure, specify Dickey
Clay pipe. Your waste disposal system will
rest in peace.
^^^^^C/ay Manufacturing Company
K,;insasC"ily. Missouri; St. Louis, Missouri;
I chigh. Iowa; San Anionio. Texas: Birmingham, Ala-
bama; Meridian, Mississippi; Tcxarkana, Texas-Arkansas
Dickey Clay wilt supply — free of charge — replocements for ony cloy pipe which has been domoged, desUoyed or impaired in service for a period of JOO years from contract
date, if damage hos been caused by corrosion or other chemical decomposition from ocids, oikalls, sewoge or industriol wastes (except Hydrofluoric Acid) or domoge by rots
or other rodents whether pipe is used for industrial, residential or general drainoge purposes. DafT>age from improper handling, placement or trench loading is not covered.
ENGINEERS GUIDE
TO COMPARATIVE VALUES
IN ZINC vs. PLASTICS
Unreinforced i
Plastic vs. J
Die Cast ZINC* M
Research Open to Undergraduates
With one of the largest en-
gineering research programs
among the nation's universities,
IlUnois offers a great opportunity
for engineering undergraduates
to gain a hand-shaking acquain-
tance with their profession. Any
student can be a research as-
sistant, and the chances of
getting on the project he wants to
work on are very good, with the
right approach.
Necessarily, the student would
not be involved in critical areas
of any research when consider-
able knowledge would be re-
quired. The 20 undergraduates on
the radio telescope project
worked mainly as machinists,
and not as designers. But, what-
ever your role, you will become a
little more acclimated to en-
gineering, you may meet a few
more professional people than
otherwise, and you will learn
something from you experiences.
Working on projects like the
radio telescope or PLATO cer-
tainly adds dimension to regular
class work.
How do you get on the project
you are interested in? See the pro-
ject director, tell him you have
heard of his research, that you
are very, very interested in it,
and that you would very, very
much like to work with him. Tell
him you will do anything—sweep
floors, type, make coffee—any-
thing to get on the project.
Supporters of this "enthu-
siastic" approach report they
have yet to see it fail, and that
you may even get on the payroll
after working a while.
How can you learn what re-
search is currently being done?
Your best source is probably your
advisor. Too, he knows your aca-
demic background and interests
better than anyone else, and will
be better able to advise you.
Whatever, you will have to talk
to people for information. Very
little material is ever published
concerning a project until the pro-
ject is completed. A good over-
view of recent research on
campus is The Summary of En-
gineering Research, 1970.
Free copies are available from
the Engineering Publications Of-
fice, 112 Engineering Hall.
telescope in Sugar Grove, West
Virginia.
Precise atomic clocks were
used to accurately synchronize
the instruments. A small wired-
program computer used for in-
dicating the angle of the radio
source was designed and built
by the observatory staff. It not
only indicates the total angle
and counts the number of pulses,
but also provides safeguards
for the operator's controls to
prevent blunders or accidents.
Should the computer fail, the
telescope can be controlled me-
chanically if the motor still has
power.
The 120-foot radio telescope
is also used for studying strong
radio emissions from some puz-
zling phenomena of the universe.
These include pulsars, small
dense objects which emit pre-
cise periodic bursts of radia-
tion; quasars, bright, starlike
objects located at the farthest
parts of the universe; and radio
galaxies, which were first thought
to be colliding galaxies. Varia-
tions in the time of pulses, stren-
gth and wavelengths ofthese sour-
ces are recorded.
The recent discovery of com-
plicated organic molecules in
the massive clouds of dust and
gas that saturate the Milky Way
has resulted in plans to use
Illinois' new telescope as a sen-
sitive microwave spectrometer.
A spectrometer was designed
by the observatory staff to be
built by the chemistry shops.
Although radio astronomers
have yet to detect amino acid
clouds, organic molecules such
as methyl alcohol and forma-
mide have been detected.
As in most areas these days,
the astronomy department is
experiencing a financial crisis.
Budget cutbacks in state and
federal funds stopped opera-
tions of the department's older
and larger 400-foot radio tele-
scope more than a year ago.
The department received a
National Science Foundation
grant which will provide $154,000
for the current year although
the department asked for a min-
imum of $176,000. Other fac-
tors contributing to the depart-
ment's financial woes are fewer
individual NSF research grants,
lack of cost of living raises for
the faculty, and the increased
cost of publishing research re-
sults in scientific journals. As
a result, future research uti-
lizing the 120-foot radio tele-
scope may also be curtailed.
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THERE ARE 30X)00"UNINVTTED
Barnacles. They're
uninvited-and expensive.
So a new hull is being tested
that could keep them at
bay. And nickel's helping
make it happen.
Shrimp boats are a-comin'— out of a harbor at San
Juan del Sur, Nicaragua. And one of them is unlike any
other work vessel in the world.
It has a new kind of experimental hull designed to
fend off barnacles and other drag-producing marineX
growth permanently. ^
The Copper Development Association, sponsor of
the project, estimates that the new hull material could
reduce fuel consumption by as much as 15 to 20 percent.
And, by totally eliminating hull scraping and painting,
could slash maintenance costs up to 80 percent.
Most impressive of all, though, may be the savings
that come through improved efficiency. At present, for
example, a slowdown ofeven one knot because of bottom-
fouling can cost a big tanker as much as $4,000 a month.
And the loss of five profitable working days for a layover
in drydock can mount up to $100,000 or more.
I
tti:^ THIS BOAT.
The new hull is a time-proven marine alloy of cop-
per and nickel. It's the copper, really, that's anathema
to the barnacles. The 10 percent of nickel is there to
make the metal easier to weld and form, to give it the
Jecessary strength, and to help protect it from pitting
nd corrosion.
Just as our metal is a strong helper, one that im-
proves the performance of other metals, so International
M^ Nickel is a helper.
|r We assist dozens of different industries all over the
world in the use of metals. We offer technical informa-
tion. And the benefit of our experience. Often, Inco met-
allurgists are actually able to anticipate aUoys that will
be needed in the future, and to set about creating them.
This kind of helpfulness, we figure, will encourage
our customers to keep coming back to us.
And that helps all around.
The International Nickel Company, Inc.,New York,
N.Y. The International Nickel Company of Canada,
Limited, Toronto. International Nickel Limited, Lon-
don, England.
Test boat with copper-nickel hull
INTERNATIONAL NICKEL HELPS
A View of Engineering at illinois
ME and EE Students Team to Build Clean Air Vehicle
Two groups of engineering
students are presently involv-
ed in the designing and build-
ing of an emission-free car
to compete in the Clean Air
Car Race next year.
Fifteen electrical engineer-
ing students are designing the
electrical drive and the ac-
companying switching circuits
for credit in EE 272. Between
ten and fifteen mechanical en-
gineering students are design-
ing the drive systems, the en-
gine, the suspension, and other
components for their senior
projects. The target date for
completion of both halves of
the project is Easter vaca-
tion.
URBAN VEHICLE
DESIGN GROUP
UVDG'S new emblem above
comes with a fresh descriptive
slogan, "low pollution, small,
safe, and economical. . .a new
kind ofanimal."
The three-phase, AC motor
which drives the wheels will
be energized by two inter-
changeable power sources. One
source is a nickel-cadmium
battery and the other, a gen-
erator, powered by an LP gas-
fed Wankel-type engine.
Keith Erickson, graduate
student in Labor and Indus-
trial Relations, is the project
director. Electrical Design Co-
ordinator is Bill Burtness,
senior in Electrical Engineer-
ing. Tom Quaka, senior in
Mechanical Engineering, is the
Mechanical Design Coordinator.
The two faculty advisors are
Roger Burtness, electrical en-
gineering professor, and Dan
Metz, a general engineering
professor.
Interested persons should call
333-4222, 333-3556, or room
27-MEB.
Economical PLATO System Planned for Ul
Last April, the University of
Illinois announced a contract
with Magnavox Systems, Inc. of
Urbana to make 10 consoles
for the PLATO IV system with
an option for 250 more. The
PLATO system has been de-
veloped over the past five years
by Prof. Donald L. Bitzer, di-
rector of the UI Computer-
Based Education Research La-
boratory.
The consoles feature two de-
vices developed at the UI.
These are the plasma display
panel, which is being manu-
factiu-ed by Owens - Illinois
Glass Co. in Toledo and should
cost less than $1 an hour to
operate, and a device which
selects one of 256 images on
a slide to project.
The consoles feature sound
devices which were also de-
veloped at the university. This
unit can select from over 2,000
messages, including foreign sen-
tences and music.
Present plans include a sys-
tem of 4,000 consoles hooked
by telephone lines to a central
computer. The system would
include programs for all levels ^-
of instruction, grade schools ^
through graduate study. ^^
The university has also de-
veloped a language called "TU-
TOR" which permits persons
j
with no computer experience
to prepare PLATO lessons.
The program plans to place
the 250 systems on campus
soon and the other 4,000 in
schools by 1974.
12
Students Design Sleep-Learning Device
This summer several UI stu-
dents responded to a suggestion
by Prof. L. D. Metz in a general
engineering class by designing
^ and building an electronic "sleep-
§/ learning" device. The device,
called "E.A.S.E." (Electronic Aid
-^, to Somnolescent Education) con-
f) sists of a lesson recording, speak-
er, timer, tone generator and
pushbutton.
The timer is set for about 172
hours before the subject is sched-
uled to wake up. At that time, it
sounds an "alarm tone" which
the subject must answer by press-
ing the appropriate button on the
console. The lesson then begins
and continues for a half-hour. At
five minute intervals, during the
lesson, the subject is asked to
press the console button again to
signal that he is listening. If he
doesn't respond, the "alarm tone"
again sounds and the subject
must press the button before the
lesson will continue.
Since the subject is not really
asleep, but really in a semi-con-
scious or groggy state, the pro-
SalariesUp!
Engineers graduating from the
UI in 1965 averaged a 16Vz percent
increase in salary over those who
graduated in 1960 according to a
recent survey.
The graduates of 1960 began
at $532 a month and rose to
$1,416 a month 10 years later.
The 1965 graduates started at
t $633 a month and after five
'
' years averaged $1,151.
Graduates of 1960 who have
bachelor's degrees average $1,374.
Those who earned master's de-
grees average $1,468; those with
doctorates, $1,462. For 1965 grads,
without advance degrees, the mon-
thly average is now $1,120; those
with master's in the original
fields, $1,187; those with doctor-
ates, $1,448.
gram is not really "sleep-learn-
ing," but rather, instruction at a
time when the subject is very
susceptible to retaining informa-
tion, according to one of the pro-
ject's leaders, Tom Burke, jun-
ior in General Engineering.
James Riley, senior in Electri-
cal Engineering, designed and
built the circuitry involved with
the device from specifications
given him by the group.
Last spring, the group contact-
ed Prof. Roseland D. Cartwnright,
psychologist and director of the
Sleep and Dream Laboratory at
the UI Chicago Circle Campus.
Prof. Cartwright was able to give
the group sleep and dream infor-
mation as it related to learning.
She stressed that the subject
would retain more of the lesson
if he were returned to dream
sleep after the lesson was com-
pleted. This is one of the rea-
sons that the group eliminated
an alarm-type signal to arouse
the subject. They felt that this
would wake him so thoroughly
that he might not return to
dream-sleep afterwards. Prof.
Cartwright also believes that
the person should feel no loss
of sleep in the morning after
the lesson. The group will test
her theory.
The project has been under-
written by a $150 grant from the
Bodine Fund, which supports spe-
cial student projects in the Col-
Tom Burke, co-designer of
EASE, tests the operation of the
recently finished sleep-learn-
ing device.
lege of Engineering. The fund is
supplied by the Bodine Electric
Co., 2504 W. Bradley Place, Chi-
cago.
Also involved with the project
are Greg Boysen and Patrick
Cotter. Prof. L. D. Metz is faculty
advisor for the project.
The machine is being debugged
and will be completed shortly.
Plans are now being made for
student testing of the device.
High Tolerance Thermometer Developed
A new cryogenic thermometer,
which measures temperature var-
iances of one two-thousandth of
a degree in a range of -459.13 F.
to -457.69 F. has been developed
here at the University. Prof. Dil-
lon E. Mapother (Dept. of Phy-
sics and Materials Research Lab)
and Roger P. Ries (Dept. of Elec-
trical Engineering) headed the
project.
The thermometer consists of
an aluminum wire, a solenoid
whose magnetic field affects the
aluminum's superconductivity
and detection coils to reveal
the superconducting condition of
the aluminum. It is 6 mm. in
diameter and 7.5 cm. long and
can be moved without recali-
bration.
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energy
The energy to keep straining toward your chosen goal—and even
as you attain it, lookforward to the ones beyond.
The energy to explore, evaluate, create, bring needed changes.
Energy to burn, figuratively—that wealth possessed by the
young, in mind no less than body.
Energy to burn, literally, because ideas-freedom, equality, well-being,
conservation of our natural environment—must be turned into
realities-food, shelter, warmth, access, economic independence
and the physical means to accomplish our goals. Atlantic Richfield
is an energy company— in all these ways. One of the nation's
thirty leading industrial corporations, and one of the ten companies
producing most of our energy needs, with a strong position
in diversified chemical products as well as in oil and gas.
A young company still extending its boundaries as it joins the
efforts and resources of the Atlantic, the Richfield and now
the Sinclair Oil Companies. Aggressive and imaginative in management.
Flexible in organization and operation. Open to fresh thinking.
Responsible in outlook. Offering new opportunities to financial
and systems analysts, accountants, auditors, engineers, geologists,
geophysicists, sales representatives, agronomists and programmers.
We invite your interest. See our representative on campus
or your Placement Director.
AtlanticRichfieldCompany <>
An equal opportunity employer M/F.
c
Masters,
Engineer
and
Doctoral
Degrees
fields of:
Electrical
Engineering,
Aerospace
Engineering,
Mechanica
Engineering,
Physics and
Mathematics
111*
Educational stipend,
dependent allowance,
all academic expenses,
professional salary,
employee benefits and
travel allowance. Value of
these ranges from
approximately $8,500
to $13,000 annually.
Be one of the more than a hundred students
to win this outstanding opportunity. You will
study at a pronninent university through the
Hughes Fellowship Program. Work-study and
full-study academic year plans are offered.
You will gain professional experience with full-
time summer assignments in Hughes research
and development laboratories. You may take
advantage of a variety of assignments through
planned rotation.
Requirements: B.S. degree (or equivalent) for
Masters Fellowships; M.S. degree (or equiva-
lent) for Engineer and Doctoral Fellowships;
U.S. citizenship; grade point average of 3.0 or
better out of a possible 4.0; selection by
Hughes Fellowship Committee.
Hughes plans to substantially increase the
number of fellowship awards leading to the
degree of Engineer.
For additional information, complete and air-
mail form tO: Hughes Aircraft Company,
Scientific Education i
,
Office, P.O. Box
90515, Los Angeles,
California 90009.
HUGHES
HUGHES AIRCRAFT COMPANY
An equal opportunity employer— M 4 F
Hughes Aircraft Company, Scientific Education Office,
World Way P.O. Box 90515, Los Angeles, Calif. 90009
Please send me information about Hughes Fellowships.
Name (prtnted);^
Address
City. -State
.
-Zip.
I am interested in obtaining: D Masters n Engineer O Doctoral
fellowship in the field of
1 have (or expect) a Bachelor's degree in
W. J. Poppelbaum:
Challenging Sacred Cows
by Thomas Durkee
"The present-day engineering
school graduate is unprepared for
what he will find in the working
world. . . .Through no fault of his
own, the engineer is behind in the
battle to save the environment
. . . .The close relationship be-
tween research and the military
is undesirable."
The comments are those of
Wolfgang J. Poppelbaum, a
Swiss-born professor of electrical
engineering and computer sci-
ence. Wearing no tie and a brown
short-sleeved shirt, he is a plump,
smiling, middle-aged man who
chats freely about the joys and
frustrations he feels after 16 years
at the University of Illinois. He
has a unique point of view that
often clashes with popular views
or those ofhis colleagues.
Since coming to the United
States in 1954 after earning his
Ph.D from the University of Lau-
sanne in Switzerland, Poppel-
baum has become a colorful
figure on the faculty. As he con-
verses in his office in the Digital
Computer Lab, his brown eyes
often gaze through the window
and far into the distance. Before
answering questions, he reflects
for a moment, and delivers sound
responses about the engineer's
16
role in modern society.
Unique and controversial,
Poppelbaum, has a zest for living
that is reflected in the way he
questions his surroundings.
Poppelbaum says his approach
to his work is to challenge com-
mon assumptions. As the main
inquirer of his computer group, he
puts his 30 graduate students to
work on practical theses and
designing equipment that has
interesting applications. Work-
ing fi"om the question "Is there a
new technology?" they try to
examine all the "sacred cows"
concerning computers.
By taking this novel approach
to research, instead of improving
present computer systems,
Poppelbaum and his assistants
hope for a payoff. The results
have been fruitful. In one com-
puter project, the group toyed
with probabilistic theory, dis-
regarding the regular analog and
digital computer systems. In a
given time slot, pulses were made
to occur with a probability propor-
tional to the value of the trans-
mitted variable. The result was a
stochastic, or random, system of
information transfer. The system
allows easy multiplication by
using AND-circuits and it is being
applied to radeir operation. In
addition, the computer group
has devised a project that elimi-
nates noise in video transmis-
sions and improves closed circuit
television reception.
On the three days a week that
he teaches, Poppelbaum labors
from 8 a.m. to 6 p.m., eating lunch
on campus. On Tuesdays and
Thursdays he usually goes to the
laboratory around 10 a.m., re-
turning to his home in southeast
Urbana at 6 p.m. He devotes an
additional two evenings a week to
his profession. On many mornings
W. J. Popplebaum
-ri_ -rfta—._
10 to 15 people stop by his office.
Often they are professors or stu-
dents who encounter problems
with research projects. And be-
cause of the success of his re-
search group, foreign professors
visit Poppelbaum, often reljdng
on him for supper and enter-
tainment.
As chairman of the solid state
circuits committee of the Institute
of Electrical and Electronic Engi-
neers, Poppelbaum attends com-
mittee meetings every few weeks
in New York. He wrote the manu-
script for a 775-page reference
book on computer hardware
theory for publication this year by
Macmillan. The book has been
adopted as a text at several uni-
versities including Illinois for use
this fall.
Attempting to narrow the gap
between college training and
industry, Poppelbaum wants to
replace humdrum courses with
exciting ones. Three years ago he
devised a computer hardware
course (EE-CS 293), in which he
tries to "interest software people
(programmers) in the hardware
(building) of computers." He
points out that few programmers
realize that "opening switches
and pulling levers can solve hours
of work." The course now is re-
quired for computer science
majors who want to take grad-
uate school qualifying tests. He
aso devised EE-CS 385 (Theory of
Semiconductor Computing De-
vices: Logic) and 485 (Theory
ofComputer Memory Devices).
Commenting on educational re-
form generally, Poppelbaum says
that preparing undergraduates
for field work is a financial pro-
blem. He finds that it becomes
expensive to buy equipment and
provide instruction to put stu-
dents to work on practical
engineering problems. While a sci-
entist can talk about something
that may happen, he says, the
engineering student must learn to
fulfill promises in the form of con-
crete working models. Poppel-
baum adds that a bachelor degree
should be sufficient for most engi-
neering students, but because of
poorly designed ciuricula it is not.
"Shortening the curricula is nec-
essary if people are to do any-
thing before they get too old," he
jokes.
Having attended learning insti-
tutions in Switzerland, England
and Germany, Poppelbaum com-
pares them to American univer-
sities. In Europe, he says, much
more student time is devoted to
reading stacks of books than to
attending class. "In American
schools information is fed to stu-
dents by the spoonful," he
explains. On the other hand,
"European students have no tight
homework schedule. They
usually go to the first and last
classes of the semester, and there
are no hour exams. Final exams
are devilishly hard, though."
For the man who has not been
prepared for the elite universities,
says Poppelbaum, the American
system is "infinitely superior."
He feels that since the percentage
of people attending colleges is
much higher in America than
overseas, the "hard push"
approach is necessary for most
American students. The main
drawback he finds with the Amer-
ican system is that students have
little time to do independent work.
And it is independence, says
Poppelbaum, that marks a useful
man.
Sadly missing from America
are high level vocational schools,
says Poppelbaum. Having tech-
nical universities in Europe often
gives physics students the choice
of the regillar university course
with abstract applications or the
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technical university course
emphasizing practical appli-
cations. The apprentice system
still is primary in Europe, he says,
and at the average garage a
mechanic with foiu" years of train-
ing past secondary school will
service your car.
In the university setting, he con-
siders protests of the young a wel-
come counterbalance to the influ-
ence of conservative faculty mem-
bers. "It's not a bad idea for the
more experienced members to run
the university," he says, "but we
need the friendly and active parti-
cipation of the young." Poppel-
baum praises current attempts in
American universities to use the
student input effectively. But,
strongly preferring evolution to
revolution, he criticizes students
who exaggerate demands. "Stu-
dents don't seem to realize that
they can modify an existing sys-
tem widely," he says, "without
starting from scratch in every
instance."
Poppelbaum considers the
annual Advisor booklet to be a
positive outcome of "evolu-
tionary" reform at the university.
"A teacher must make every
effort to convey information,"
asserts Poppelbaum. "I can see no
reason why the victims of univer-
sity education, the students,
shouldn't tell a professor when
he's doing a poor job."
To vastly improve higher edu-
cation, however, Poppelbaum
says the assumption of many citi-
zens that professors are incom-
petent must change. "Some
people assume that a person
would not pass up additional
money if they could make it in
industry. This is false," he
asserts. Fortunately, he adds,
some professors like teaching
enough to pass up twice the
salary in industry. "I occasion-
ally see a face light up after seeing
something for the first time,"
Poppelbaum relates. "This light-
ing of Uttle sparks is a satisfying
feeling for a teacher." Poppel-
baum says he feels at ease with
his students and loves to stand in
front of classes.
They enjoy his presence, too,
according to comments published
in the Advisor. A typical student
in his computer hardware class
commented: "Poppelbaum is one
of the few instructors I have who
honestly loves to teach. This
enthusiasm of his is almost inval-
uable in imparting understand-
ing and enjoyment."
Another popular assumption
Poppelbaum attacks is that the'
scientist does not feel concerned
about society's problems. The sci-
entist, in his opinion, is basically
"an adolescent who has been
trained to play well with his
erector set. When forced with the
choice of playing their game," he
adds, "scientists (being fallible
human beings) may accept
money from the only groups will-
ing to invest in their endeavors. I
wish it were otherwise, but the
Can a 21-year-old graduate find
Can he find real joy with a company
posting over $600 million annual sales
.
.
. with 80 plants, offices, and
elevators
. .
.
some in foreign lands?
Can he find himself professionally
in an environment of unlimited growth
potential in the areas of production
engineering, sales, merchandising,
marketing and research?
Can he accept the challenge
offered by a position requiring
imagination, innovation, and
happiness with a frisky 69-year-old'
creativity? Does he wish to become
a member of a family of believers
involved in helping solve problems
relative to the domestic and world
food supply? Is he readily attracted
to a company which radiates
enthusiasm from activities related
to refined oils, soy protein
products, commodity trading and
logistics systems?
Can he enjoy living in areas where
recreational and civic opportunities
abound?
If we interest you, let your resume
serve as a proper introduction. Write
now to Manager of Employment,
or contact your placement office
to arrange a campus interview.
It might lead to a beautiful marriage.
^
•^ADM
ARCHER DANJELS MIDLAND COMPANY
DECATUR. ILLINOIS 62525
Howareyouon
the follow-fhrough?
)
»
The sure sign of a crack skeet shot is a sudden puff of clay
dust against the sky. But champions share another mark that's
almost as easy to spot. It's follow through.
Like the top-flight skeet shooter illustrated here, our tapered roller bearing
and steel engineers get results because they follow through, too.
How about you? Do you want a company that involves your interest and keeps you involved
till the finish? That promotes from within? Are you up to the demands thrown
our way by the automotive, construction, aerospace and chemical industries?
Do you have your sight set on the future—on a company like ours that has
a $221 million expansion and modernization program?
Then write to our .Manager of College Relations. And tell him you'd like to take
a shot at it. The Timken Company, Canton, Ohio 44706. Timken" bearings
are sold all over the world. Manufacturing in Australia, Brazil,
Canada, England, France, South Africa and the U.S.A.
An Equal Opportunity Employer (m/f).
On your campus...
October 21, 1971
A Timken Company representative
would like to talk with you.
THE TIIVIKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, SPECIALTY ALLOY STEEL AND REMOVABLE ROCK BITS.
TIMKEN
REGISKRED ISaOEmaSK
military seems to offer the best
financial encouragement."
Poppelbaum says the man to be
blamed for misuse of science is
the one who earns a profit while
causing problems for the environ-
ment. "Science can and does tell
businessmen how to make a plant
smoke-free for an extra million
dollars," he points out. Poppel-
baum readily admits the practical
effects of technology often are
negative. But he contends that
historical incentive spurs him to
continue his work. "We won't be
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remembered by our descendants
for the Great Society or the wel-
fare programs of the 1960's," he
says. "A civilization is rememb-
ered by its great technological
monuments-its pyramids, its
aqueducts, its moon walks. I'd
like our society to be known by
such accomplishments."
Poppelbaum points out that
many ecological problems are not
engineering problems. As he sees
it, enforcing legislation to curb
polluters on a large scale is the
essential first step. "The engineer
has an important role to play in
solving environmental pro-
blems," says Poppelbaum, "but
he has been trained to build
bridges. Aeronautical and mech-
anical engineers would do the less
interesting, more useful chores of
ecology if they found themselves
out of work." He believes the
government could take advan-
tage of such situations by retrain-
ing unemployed engineers. At
the universities he suggests start-
ing a course, such as "Precipa-
tation of Particles in Smoke-
stacks", to interest future engi-
neers in specific problems of
society.
Solving problems of society
hinges on people with liberal arts
backgrounds gaining a better
understanding of science, claims
Poppelbaimi. If people learn to
communicate with scientists, he
says, they will learn that their
tastes affect the uses of science.
He finds that imcomprehension
of scientific principles frightens
many non-science trained college
students. "People fear what they
cannot understand," he says,
"and we have failed to tell the
man in the street how the tele-
phone works. Ninety-nine per
cent of TV viewers don't know
what's inside the box. That must
give people an intense feeling of
uneasiness." His dream is wide-
open university classes that
encourage students to learn and
discuss science for the sheer fun
ofit.
Poppelbaum also has advice for
engineering students-get a solid
liberal arts education. "If the
potential engineer is so narrow
that his life is all electrical
engineering problems, his
education is uncomplete," he
explains. The arts, he says, offer
emotional involvement to comple-
ment the rational involvement of
science. His praises the five-year
engineering-liberal arts program,
and boosts programs that divert
students fi"om finicky devotion to
their special interest.
An enthusiastic hobbyist,
Poppelbaum enjoys symphonic
music and photography. "I
confess to finding some rock
music interesting, particularly
that of Blood, Sweat and Tears
and the rock opera "Tommy," he
says. He concentrates on photo-
graphing people in lighting that
"makes you feel like you're on the
cathedral square of Milan." In
addition, he belongs to a restora-
tion society for a century-old
narrow-gauge railroad in Wales.
A frequent traveler around
Europe since he can remember,
Poppelbaum did not expect to
stay in America when he came
here on a Swiss fellowship. But he
accepted an assistant professor-
ship at Illinois in 1955, and
became an associate professor in
1959, and a full professor in 1963.
Poppelbaum feels too attached
to American society to consider
moving back across the Atlantic.
"Europeans see the intense level
ofAmerican society as negative,"
he says, "but I think people learn
to adapt to change. And there is a
truth to be found in the American
attitude of questioning things as
people do here every day."
Despite the problems of Amer-
ican engineers, Poppelbaum has
faith in the scientific venture and
he will renovate education where
he can. "I think it's the highest
himian goal to show the impossi-
ble can be done," he says, "and
I'm waiting to be convinced
otherwise."
20
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Yoifve
hear$9995^
to believe$99^5
Everybody'sadstryand tell you their
hundred doliarstereosoundslikea million
bucks.
Don'tyoubelievea word you read.
There's only one way to tell how any
stereo sounds. Go listen to it. If it sounds li
a million, yourearwill tell you.
Take our hundred dollar stereo, for
example.
Looks nice in the picture, right? Nice
V\/alnut grain feeling. Plenty of controls.
Separate ones for bass, treble, stereo
balance, and loudness. Headphone jack if
you ever get into the headphone thing.
What you can't see is nice, too. 40 watts
of peak music power. BSR automatic
turntable. Diamond needle. But best of all,
two 4" full-range air suspension speakers
ke that really pour out the sound.
That'stheSylvania MM12WX.
But how do you knowall this isn't justa
lot of words? You don't. Until you go and
hear it.
Once you hear it. you'll believe it.
f^TT^ SVLX/ANIA
"Manufacturer's suggested retail price. Model MM12WX. $99.95.
HOW CANA FOUR-INCH CERAMIC CYLINDER.
HELP PREVENTA MUGGING?
By itse|f, there's no way the
cylinder We're talking about
could preverit a mugging. Or
any other crir^e.
But if you build a light bulb
around it, it can. And has.
A few years back, General
Electric engineers built a light
bulb with a ceramic filament
called the Lucalox® lamp. Then
they built a streetlighting system
to use it.
Purely as a feat of engineer-
ing, that was pretty good. Be-
cause it's the most efficient
source of white light ever in-
vented. It gives off twice the light
of the best mercury system...
without any extra electricity.
But, engineering aside, it's
even better. When Lucalox went
up in four of the highest crime
areas of Washington, D.C., the
crime rate went down for the
first time in years. Down 32%.
And we expect to hear similar
figures from the more than 90
other cities now using Lucalox.
It's a clear example of how
a technological innovation can
help solve a social problem. A
lot of times, the effect of tech-
nology on rociety is rather direct.
That's why, at General Elec-
tric, we judge innovations more
by the impact they'll have on
people's lives than by their sheer
technical wizardry.
Maybe that's a standard you
should apply to the work you'll
be doing. Whether or not you
ever work at General Electric.
Because, as our engineers
will tell you, it's not so much
what you do that counts. It's
what it means.
GENERAL@gELECTRIC
4\-
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WESTERN ELECTRIC REPORTS
Automatic rei;tneration and plating mai-hme has a heavy,
rubber-lined tank with 22 stationary graphite anodes ;ind
57 rod-hke copper cathodes moving at the rate of 90
transfers an hour.
RLACriO\ AI IHE ANODE
Co*'»C»*'*lc-
REACTIONS AT THE CATHODE
Thi' action at the cathode. Flectrochemical reversal
of the etching reaction effecting etchant regenera-
tion and copper recovery.
Topical printed wiring board consists ot copper
(only (l.l)()2.S inch thick) laminated to a phenolic-
resin panel. With the new process, unwanted metal
lb etched away with cupric chloride.
Creating an entirely new way to etch printed circuits.
One of the most common methods
of printed circuit manufacturing is by
batch-etching with ferric chloride. How-
ever, while batch-etching produces cir-
cuits of high quaHty. it also has some
processing disadvantages.
For instance, it takes more and more
etching time as the etchant is used. Then,
to replace the spent etchant means con-
siderable downtime. And the etching of
100.000 circuit boards produces 2000
pounds of copper in a non-recoverable
form.
Engineers at our Columbus. Ohio
plant set out to discover a better way to
etch that would eliminate all of these in-
herent problems.
Their new process is the first closed-
loop, spray-etching system that electro-
lytically reverses the chemical reaction
of etching. It continuously recycles cu-
pric chloride and has reduced the cost of
etching wiring boards by over 90'7f
.
Virtually all the problems of the old
method have been overcome. No more
machine downtime is required to change
etchant. No more costly ferric chloride
is needed. Etchant strength does not di-
minish. The etching rate is now constant
and faster than the average ferric chloride
rate. There's no more waste of etched
copper. It is now recovered, about 20
pounds per hour, and resold.
Conclusion: The first completely
closed-loop cupric chloride etching sys-
tem in the printed circuit industry is a
major innovation that has improved effi-
ciency and quality, eliminated downtime
and decreased costs by more than 909^.
Furthermore, it has helped conserve a
valuable natural resource.
Western Electric
We make things that bring people closer.
DIn today's plastic world,
it's nice to Know there are still
a few dependables.
J
Every material has its use. But something
that's good for one use isn't necessarily good
for another.
Some sewer pipe materials shouldn't be used
in sewer pipes. They lack the structural
characteristics found in a dependable sewer
pipe system. They have minimum resistance
to rot and roots. Deflection under load which
can cause stoppages and eventual collapse.
Thin walls susceptible to puncture. And
weakness when exposed to high temperatures.
But the dimensional integrity of a clay
sewer pipe system eliminates these worries.
Clay pipe can permanently resist all the
chemicals and acids commonly found in a
sewer system. Offer the only absolute
resistance to rot, roots, abrasion, infiltration
and exfiltration. And Dickey clay pipe
carries a full 100 year guarantee.''
And the patented urethane joint makes Dickey
clay coupling pipe the best you can buy.
With the most dependable and effective seal
you can get in a wastewater system, even
if settling occurs.
As a matter of fact, our clay pipe will not
only outlast the Bond Issue, but also the
people who buy it.
ws
Clay Manufacluring Company
KansasCity. Mlssourl;Sl. Louis. Missouri;
Lehigh. Iowa; San Anlonio. Texas; Birmingham. Ala-
bama; Meridian. Mississippi;Texarkana,Texas-Arkansas
*D.ckey Coy -^^'1 Supply- free o* <^lOrge - replocemet's fo' any do, p.pe which hoi been domoged. dcitroyed O' .(ripo.red ,n iefvice for o perrod of 100 yeori from
contract dote, .f damage hos been caused by corrosion or other chem.cot decorttpos-tion from ocids. afkof.s. sevyoge or .ndustr.ol vvostes (eicept Hydrofluor.c Ac.d)
or damage by rats or other rodertts yyhelher p.pe ts used for induslriof. residential or generol droinoge purposes. Damage from improper handling, plocement or
IrerKh loodirtg ,s not covered.
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Over halfthe towns in the United States
are forced to dump their wastewater in our rivers.
The reason is sad.
u '!L^:ii
m^MmMm
Money. Literally over half our towns
haven't got enough money to build com-
plete wastewater treatment plants.
And many towns that have complete
plants aren't cleaning the water thoroughly
because the towns have outgrown the
plants. And they can't afford to expand.
So, because of money, towns are forced
into poUuting our streams and rivers.
Union Carbide has discovered a new
wastewater system that costs less. It's called
the Unox System. It's the first substantial
change in wastewater treatment in thirt\'
years.
Instead of the conventional aeration sys-
tem that cleans water by mixing it with the
air, Unox forces pure oxygen into a series
of closed treatment tanks. This forced oxy-
gen technique cleans wastewater in less
Fur jJJIliunil infuimaliun on our atlivities. wtiie lo Union Carbide Coiporalion, Dcpanmcnl of Univcrsuy Relations, 270 Park Avenue, New York, New York 10017 An equal opporlunily employer.
time, less space and reduces the total cost
up to fort\' f)ercent.
It means a town can boost its wastewater
system by simply adapting the Unox Sys-
tem to the existing system. And tov/ns with
limited means can now afford a complete
system.
A number ofcities and industries through-
out the count^^' have already chosen the
Unox System. And more installations are
being planned.
We've discovered a cheaper way to treat
wastewater because our streams and rivers
can't afford to wait.
THE DISCOVERY COMPANY
270 Park A>e NewToik. N T 10017
You can't buy this piece
in a steel warehouse
How do you accommodate multiple functions,
high non-uniform stresses and complex config-
uration in a single component made of standard
steel shapes? You don't . . . That's why this
power shovel body had to be cast-steel.
Only with the correct steel composition, and
integral one-piece construction, could the de-
signer be sure that the equipment would take
the punishing loads and shocks of heavy
construction work while maintaining the pre-
cise alignment of critical shafts and bearings.
Cast-steel means design flexibility. In ad-
dition to offering an unlimited range of
,e o
O
shapes, it allows the engineer to put the metal
where it's needed for load-carrying ability...
Then too, cast-steel permits streamlined design
—design that minimizes stress-concentration at
sharp radii and corners. Can you match such
versatility with assembly methods? Don't try.
Want to know more about casf-sfee/? We're
ffering individual students free subscriptions
to our publication 'CASTEEL". . .Clubs and
other groups can obtain our sound film "En-
gineering Flexibility." Write: Steel Founders' So-
ciety of America, Cast Metals Federation Building,
2061 1 Center Ridge Road, Rocky River, Ohio 441 1 6.
STEEL FOUI^DERS' SOCIETY OF A-MERICA.
Cast-Steel
for Engineering Flexibility
Engineering Needs Projected
by Keith Erickson*
This article presents a system
for employment and educational
forecasting which is being
developed by the Economics Re-
search Group, at the University's
Center for Advanced Compu-
tation. Formally known as the
System for Training and Edu-
cation Planning (STEP), it at-
tempts to predict the relative sup-
ply and demand for manpower in
the United States and at the state
level.
The development of reliable
forecasts of occupational supply
and demand is very difficult on
the national scale, and relatively
more difficult on the state or local
level. Almost all large organi-
zations make some attempt at
forecasting or projecting their
activities into the future. Even
great Universities, such as the
University of Illinois, devote a
portion of their resources to long
range planning. Individuals in
positions of responsibility who
are faced with decisions strive to
be rational and attempt to project
future events on the basis of cer-
tain observable events remaining
constant and others changing.
The STEP system is an econo-
metric input-output model of the
U. S. economy. Components of
the system encompass areas such
as industrial demand, popu-
lation, migration, occupational
mobility, and educational enroll-
ments. When the system is oper-
ational various feedback paths
will exist to add accuracy to the
projections. The STEP system
will eventually be operational in
the 'interactive mode' on a large
computer. This interactive oper-
ation would allow researchers
and government officials to 'type
in' their own opinion of various
socio-economic indicators and al-
most immediately observe the
results. This will be accomplished
by using remote computer termi-
nals connected to the central com-
puter by standard voice grade tele-
phone lines. The STEP model has
been applied to projecting the
demand for engineers in Illinois
for 1975 and 1980. This projection
has been compared to a study of
the supply of engineering grad-
uates from Illinois engineering
schools. A discussion of the
methodology and the results
follows.
The method used to forecast
occupational demand includes
the following components:
i) a set of alternative pro-
jected patterns of Gross National
Product for future years.
ii) an activity-industry
matrix which converts Gross Nat-
ional Product by programs of ex-
penditures into final demands by
industry.
iii) an employment inverse
matrix which generates total em-
ployment generated in each
industry by unit expenditure in
every other industry.
iv) a set of regression equa-
TABLE
1
ILLINOIS ENGINEERING OCCUPATIONAL
EMPLOYMENT FORECAST- 1975
Budget allocation
Speciality
tions which estimate IlHnois em-
ployment by industry from U. S.
gross exports, U. S. total employ-
ment, Illinois total employment,
and U. S. total employment by
industry.
v) an occupation-industry
matrix which distributes the total
Illinois industry employment
among the various occupations.
The forecasts for Illinois engi-
neering occupations was based
on allocations of the national
budget. Three assumed budget
allocations, or patterns of Gross
National Product, were used.
Status Quo; which assumes the
structure of the economy will
remain unchanged from that of
1970. Military; assumes increased
defense spending and less spend-
ing on domestic affairs such as
welfare and education. Welfare;
assumes increased spending on
welfare and education and less
military spending. The results of
these forecasts, for 1975 and 1980,
are listed on page 12.
The future supply of engineers
in Illinois was calculated using
the past-rates methods or
extrapolating past enrollment
rates at Illinois engineering
schools. The six engineering de-
gree granting institutions of high-
er learning in Illinois are South-
ern Illinois University, Univer-
sity of Illinois at Urbana, Univer-
sity of IlHnois at Chicago Circle,
Bradley University, Northwest-
ern University, and the Illinois
Institute of Technology. Table 3
and table 4 tabulate each insti-
tution's contribution to the state
total of undergraduate engineer-
ing enrollment. Table 5 and table
6 tabulate the individual insti-
tution's contribution to the state
total of engineering degrees
awarded annually for the last ten
years. The University of Illinois
at Chicago Circle is the institu-
tion with the highest rate of
growth, and is becoming the
state's number two producer of
engineering B. S. degrees. It is
also interesting to note that the
total undergraduate enrollment
displayed a decrease for the first
time in almost seven years in
1971.
Figure 1 displays a graph of
Sophomore engineering enroll-
ment versus time. It is extremely
interesting to note that sopho-
more enrollments peaked in 1968,
which was before the job market
for engineers became depressed.
Sophomore enrollments were con-
sidered because they do not reflect
the relative uncertainty of fresh-
man enrollments. Sophomores
are able to respond to career deci-
sions that involve a change in
curriculum because they do not
have a high investment in non-
transferrable course work, as do
juniors and seniors. Figure 2
shows the output of Illinois engi-
neering schools versus time for
the last ten years. It seems logical
to conclude that the large rate of
growth of engineering degree pro-
duction will not continue.
TABLE 3
TOTAL ENGINEERING UNDERGRADUATE ENROLLMENT IN ILLINOIS
ENGINEERING COLLEGES
J
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'TMC" is the name of a highly diversified company
doing thousands of good things for society—
in fibers and films, machinery, and chemicals.
We're not as well known as many other
->^ corporations, because we don't make household
items bearing our trademark.
X^We work behind the scenes.
Nevertheless, we do offer three major
areas of interest in which you can
make a significant contribution:
Fibers & films
Did you know that our American
Viscose Division started the man-
made fiber industry in the U.S.?
Probably not. Yet, we're the nation's
leading rayon producer, and our lines
of acetate and polyester fibers keep
growing.
Though our products are hard to
identify, you see them all around.
We make the cellophane that
wraps the hamburger you can buy at
the supermarket.
Your radial tires probably run on
our tough DYNACOR' rayon cord.
And the Avlin- polyesters in your
suits or sports clothes help keep you
looking neat and well pressed.
We'realsothediscoverersof micro-
crystalline cellulose, a unique
excipient widely used in pharma-
ceuticals and special food products.
To name just a few things we're
into.
If you're an engineer, chemist, or
textile major wishing to make a
name for yourself, see your place-
ment officer for an interview. Or
write for our booklet "Move Ahead
with American Viscose" to Industrial
Relations Department, FMC Corpor-
ation, American Viscose Division,
1617 John F. Kennedy Boulevard,
Philadelphia, Pennsylvania 19107.
Machinery
Many of the ways FMC is a useful
company is in the area of machinery.
You've read a lot about pollution.
FMC is active in solving pollution
problems. We build sewage treat-
ment equipment for cities, and we're
continually searching for more effec-
tive materials and new treatment
concepts in our environmental re-
search center.
We help the food problem by
making products for soil preparation
and planting, irrigating, crop spray-
ing and dusting, mechanical harvest-
ing, and food processing— and even
equipment that automatically pack-
ages fresh eggs!
We also make railroad cars, fire
engines, petroleum equipment, con-
struction machinery, barges, and
much more in our machinery divi-
sions located nationwide.
Graduates in engineering, busi-
ness, accounting, and the sciences
have a field day looking over our
many opportunities. See us at your
placement center. Or read our bro-
chure "Like It \s'.' Write to The
Recruitment Coordinator, FMC Cor-
poration, Machinery Group, Pruden-
tial Plaza, Chicago, Illinois 60601.
Chemicals
Because FMC is one of the major
chemical manufacturers in the U.S.,
many people think we are only a
chemical company.
Understandable. We have plants
and mines throughout the country.
And our range of products is un-
usually broad— from agricultural
chemicals that help crops grow, to
organic and inorganic chemicals
which comprise many of industry's
essential "building blocks!'
You'll find FMC chemicals in pulp
and paper products, cleaners and
detergents, paints and plastics, in
luggage, floor tile, and flexible
garden hose.
Our chemicals have myriad appli-
cations—everything from glassmak-
ing to textiles to swimming pool
sanitizers.
So pegging us as strictly a chemical
company is an honest mistake.
But enough of our rattling on. If
you're a chemical, mechanical, in-
dustrial, or electrical engineer, you'd
rather talk about how you can be
useful . . . within a useful company.
Here's how to begin. Write FMC Cor-
poration, Chemical Group, Industrial
Relations Department CPA 72, 633
Third Avenue, New York, New York
10017.
f/lW
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FMC CORPORATIO^f
You'd be surprised at all the thingswe do.
We are an equal opportunity employer.
energy
The energy to keep straining toward your chosen goal — and even
as you attain it, lool< forward to the ones beyond.
The energy to explore, evaluate, create, bring needed changes.
Energy to burn, figuratively— that wealth possessed by the
young, in mind no less than body.
Energy to burn, literally, because ideas-freedom, equality, well-being,
conservation of our natural environment— must be turned into
realities-food, shelter, warmth, access, economic independence
and the physical means to accomplish our goals.
Atlantic Richfield is an energy company- in all these ways. One of the
nation's thirty leading industrial corporations, and one of the
ten companies producing most of our energy needs. A company that
is forward-looking in management. Imaginative in organization and
operation. Open to fresh thinking. Responsible in outlook.
While our specific requirements continually change, we typically
offer opportunities to financial and systems analysts, accountants,
auditors, engineers, geologists, geophysicists, sales representatives,
agronomists and programmers.
We invite your interest. See our representative on campus or your
Placement Director.
AtlanticRichfieldCompany O
An equal opportunity employer M/F.
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S.T.A.F.F. Project in Offing
Engineers Seek Improved Instruction, Feedback
Have you ever had a problem
with an instructor or a course, but
gave up on it because it's always
been that way? Anyhow, isn't
Engineeringland always the last
to implement academic reforms?
Two former Illinois undergrads
see things differently and have
put their ideas into action.
David Meller and Robert Wat-
son felt something lacking in the
overall structure of the Engineer-
ing College, so they went to work
and developed the idea of
S.T.A.F.F. - Student to Teacher
Action-Fast Feedback. They
wanted to show the powers that
exist "that there is a viable way
to improve instruction that is bet-
ter and more positive than the
Advisor," according to Meller.
S.T.A.F.F. would attempt to solve
one of the basic problems identi-
fied by Meller and Watson: that
instructors have very little idea
how effective their instruction is.
The ideas for S.T.A.F.F. were
formalized and presented to Dean
Wakeland last March, and the or-
ganization went into operation
after Easter vacation on an
experimental basis. Students
were urged to call in their pro-
blems, upon which the S.T.A.F.F.
volunteers would immediately go
to work and try to find a solution.
The emphasis was on what Meller
calls "Information Channelling",
not on accusing or assigning
blame. Meller feels that "if blame
is to be put, it's on the Administra-
tion."
The mechanics of S.T.A.F.F.
are simple. A student calls about
a particular problem with a class
or instructor. The student can re-
main anonymous if he wishes. If
the S.T.A.F.F. volunteers can't
handle the problem, it is referred
to a faculty committee which tries
to find a solution to the problem.
No names are mentioned when a
problem is given to the faculty
committee to consider.
A file of problems and solu-
tions is kept by S.T.A.F.F. and
can be referred to by the volun-
teers when similar problems come
up. It is also suggested that
T.A.'s, who might have limited
experience in the classroom, use
this file to help with their teach-
ing problems.
Ideally, the S.T.A.F.F. volun-
teers will be juniors or seniors in
Engineering who are familiar
with the college and its problems.
The faculty committee consulted
last spring included: T. A. Mur-
rell, C. S.; M. L. Babcock and P. E.
Mast, E. E.; L. D. Metz, G. E.; H.
Krier, A. A. E.; R. W. Bohl,
M.M.E.; J.W. Bayne, M.E.; and H.
R. Smock, O.I.R. Hopfully the
other departments will nominate
faculty members to this com-
mittee also.
In the trial period last spring,
S.T.A.F.F. was not overwhelmed
with calls. Meller attributes this
to lack of student knowledge
about the project due to insuffi-
cient advertising. However, 27
calls were received about 21 dif-
ferent problems. According to the
report by Meller and Watson," Of
the seven items on which we re-
ceived sufficient information to
judge, five of them resulted in
changed instructional methods.
Of the same seven items, two re-
sulted in no change. These latter
two items were the only times that
we received multiple calls on the
same problem."
Meller plans to present his
report to the Engineering Council
with the suggestion that they
implement the program this fall.
Students interested in the
development of S.T.A.F.F". can
reach Meller in his office at 361
Engineering Research Lab, or
333-6500 ext. 41. As Meller sees it,
"Progress toward providing
effective instruction is inevitable,
when the time comes that we are
willing to forego assignment of
personal blame and are willing to
devote the same energy to sup-
porting a viable guidance
system."
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Nobel Prize Winner
Prof. Bardeen - Research Top Priority
byPatPolleti
Imagine a train running one
foot above the ground along a
track composed ofa sheet of metal
at speeds of 300 mph or greater.
Fantasy, j^ou say. Fact. Japan is
currently workng on such a
project and expects to have a line
of levitating trains in operation
bythel980's.
This is only one application
of the principle of
superconductivity discovered by
John Bardeen, professor of
physics and electrical
engineering here at the
University.
Bardeen was born in
Madison, Wisconsin, on May 23,
1908. He received his BS and MS
degrees in electrical engineering
from the University of Wisconsin
in 1928 and 1929. For the next
three years he worked as a
geophysicist at the Gulf Research
Laboratories in Pittsburgh,
conceiTied with the development
of methods for the interpretation
of magnetic and gravitational
surveys.
Bardeen left Gulf in 1933 to
take graduate work at Princeton
University. It was there under the
direction of Prof. Eugene Wigner
that he first became interested in
solid state physics and was
awarded the Phd degree in 1936
for research on the theory of the
work function ofmetals.
When he came to Illinois in
1951, he put his all-encompassing
interest to full-time study. Seven
years later, he and two graduate
students, J. R. Schrieffer and
Leon Cooper, developed the
microscropic theory of
superconductvity.
In essence, the theory states
that certain metals and alloys
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lost their resistance to the flow of
electric current at temperatures
near absolute zero. This change
in the property of metallic
elements has puzzled scientists
for decades.
Under normal circumstances,
the flow of electric current is
blocked by bound electrons with-
in the metal. However, immer-
sion in liquid helium, the only
gas that does not solidify when
exposed to such extreme cold,
alters the metal's nuclear struc-
ture so that the bound electrons
are released. Without i-esis-
tance, the current flows, con-
tinuously, thus creating a state
of perpetual motion.
Bardeen's explanation of this ^B
phenomenon has been heralded ^P
as one of the greatest
achievements in physics of the
century, even greater perhaps
than his work with transistors for
which he together with W. H.
Brattain and W. Shockley was
awarded the Nobel Prize in 1956.
Bardeen feels that these studies
are of more scientific interest,
although they will never have the
same economic benefit as the
transistor.
Bardeen is currently engaged
in research with several graduate
students probing various aspects
of the theory. "There has been a
great deal of development since
1957", he says, "applying it to
many different situations,
experimenting with possible
ways of making superconductors
and what sort of combinations of
metals and alloys may be used
and exploring their limitations."
The major problem now, he
contends, is trying to find
superconductors that will operate
at higher temperatures, he
present maximum figure is 21
degrees above absolute zero.
The technological potential
of superconductivity knows no
limits. According to Bardeen, the
applications have been in other
areas rather than in the general
^^
consumer market. %|
Superconductors, he says,
smaller than the smallest
transistor, are being used as
computer components, both for m
logic and memory systems.
"Superconducting magnets are
now commonplace in laboratories
throughout the world." In the
area of health care, he notes, they
are being used to measure signals
from the heart--in short, a more
compact, efficient electrocradia-
gram.
]
One of the most significant
applications of the B-C-S theory,
he claims, is reflected in the
)\ experimentation now going on
J with nuclear fusion. The
University of Wisconsin is
currently working on a project to
the order of $20-25 million
nationwide. The basic problem
under consideration is whether
an atmosphere of extreme low
temperature can be produced
large enough to contain an equal
temperature of extreme heat. If
fusion energy ever becomes a
reality, he asserts, it may provide
an answer to the present fuel
supply crisis.
During his career, Bardeen
has acquired a long list of awards
in addition to the Nobel Prize--the
National Medal of Science, the
Medal of Honor from the Institute
of Electrical and Electronics
Engineers, the Fritz London
Award, the Vincent Bendix
Award and the Buckley Prize to
name a few--as well as honorary
degrees from institutions such as
Princeton, the University of
Glasgow, Notre Dame and Rose
Polytechnic.
Despite his reputation as a
brilliant physicist, Bardeen
shuns the limelight. Thickset,
clothed in a very businesslike suit
J and tie accentuated by
thinning
hair and slightly grayish
temples, he looks formidable. Yet,
the strong, steady handshake
and penetrating eyes screened
j|) behind black frames conceal a
^ shy, retiring man with a soft
almost unaudible speech, who
prefers research in a quiet
University climate over a career
in industry.
Research: this is Bardeen's
strength, this is his whole life.
The majority of his time is spent
in his corner office of third floor
Physics Building, laboring over a
desk crowded with technical
briefs. Occasionally, his work is
interrupted by a conference with
one of his thesis candidates or a
lecture to a group of bewildered
graduate students.
Although teaching occupies
only a minor part of his weekly
routine, he has some very definite
feelings about education,
specifically education at Illinois.
Alarmed by the current budget
reductions, he says, "You can't
cut back continually and expect
to have a first class institution."
He is equally critical of the rising
tuition costs, which he holds
responsible for the declining
enrollment north of Green Street.
He would rather see the money
come from the state than from
students' pockets.
Unlike many educators who
think that today's students are
spoonfed, Bardeen feels they are
"interested and capable" and
"most of them work pretty hard".
He strongly approves of the
proposed curriculum changes,
calling them "all good moves".
He is particularly in favor of the
new liberalized degree
requirements. Decreasing the
total number of hours toward
graduation and at the same time
increasing the number of
electives, he predicts, will give the
student greater freedom to pursue
his own interests and better
prepare him for a career in his
chosen field.
Mention of the "Military
Industrial Complex" in reference
to research funding north of
Green Street evokes emphatic
comment from the normally
reticent man. Although much of
the money, he admits, comes from
the federal government, in nearly
all cases, he says, the professors
initiated the projects. He recalls
his six years, 1945-51, at the Bell
Telephone Laboratories where
the pressures were intolerable.
The government, he insists,
doesn't impose any more
limitations than industry. His
own war with superconductivity
was financed by the Army.
Bardeen sees similar
fallacies surrounding the issue of
on-campus recruiting by
companies engaged in "immoral
activities". "The companies that
come here are no different than
any other companies." Polls
taken within the departments, he
says, indicate an intense
awareness and concern over the
tight job market today. "Students
overwhelmingly want recruitors;
they want to get jobs."
Popular debate over the
question, he explains, is merely
an expression of the Anti-
Vietnam protest and to a larger
extent, of the lack of public
understanding about the
relations between science and
government. From 1959 to 1962,
he served on the President's
Science Advisory Committee,
working to bridge this
communications gap. As a
member, he was concerned
mainly with military and space
problems and was instrumental
in getting NASA started.
From his work on the
committee, Bardeen has formed
views on what role science
performs in this country. He
would like to see scientific
discoveries used for peaceful
purposes, "helping out the
general population." But like
many scientific discoveries that
have in the past been believed
impossible, this hope, too, may
take years to find complete
fulfillment.
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4Howareyou on
the follow-through?
The sure sign of a crack skeet shot is a sudden puff of clay
dust against the sky. But champions share another mark that's
almost as easy to spot. It's follow through.
Like the top-flight skeet shooter illustrated here, our tapered roller bearing
and steel engineers get results because they follow through, too.
How about you? Do you want a company that involves your interest and keeps you involved
till the finish? That promotes from within? Are you up to the demands thrown
our way by the automotive, construction, aerospace and rhoniical industries?
Do you have your sight set on the future—on a company like ours that has
a $221 million expansion and modernization program?
Then write to our Manager of College Relations. And tell him you'd like to take
a shot at it. The Timken Company, Canton, Ohio 41706. Tinikcir bearings
are sold all over the world. Manufacturing in Australia, I'.ra/il,
Canada, England, France, South Africa and the U.S.A.
An Equal Opportunity Employer (m/f).
On your campus...
October 19, 1972
A Timken Company representative
would like to talk with you.
TIMKEN
Q
i
HQl^niltO IRaOEmaOK
THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, SPECIALTY ALLOY STEEL AND REMOVABLE ROCK BITS.
A View of Engineering at liiinois
WHEELCHAIR TREADMILL
A special treadmill for wheel-
chairs has been developed at the
University of Illinois. It is a
device for engineering and
physiological research on loco-
motion for the handicapped.
Attached to the wheelchair
are instruments which measure
expenditure by the rider, his res-
piration, heart action, circulation
and other factors. The wheels of
the chair are supported on rollers
whose resistance and inertia can
be controlled. Measurements and
motion pictures can be made
simultaneously as all actions of
locomotion occur without leaving
one spot.
The treadmill was developed
as part of a doctoral thesis in
mechanical engineering by Roger
L. Brauer, Tolono.
Brauer's research used 16
wheelchair students from the divi-
sion and 20 able bodied students.
It established data on effort and
other factors involved in wheel-
chair use, and opened the way for
further research on the effect of
J I wheeling on individuals whichmay ultimately lead to improve-
ments or redesign of the wheel-
chair or its components.}It indicated more study is
) needed on fitting persons to
wheelchairs so that armrests and
back support frames do not inter-
fere with wheeling.
And it showed that experi-
ence, conditioning and proper
wheeling techniques are import-
ant—and that persons regularly
in wheelchairs do better with less
effort than able bodied persons.
PENNIES FROM HEAVEN
The university received a
$2,110,000 grant from the Nat-
ional Science Foundation in Aug-
ust. It continties support for the
Materials Research Laboratory
at the yearly rate previously sch-
eduled by the Advanced Research
Projects Agency of the Depart-
ment of Defense. The lab per-
forms basic reseai'ch in materials
science and provides advanced
training to materials scientists
and engineers.
Prof. Robert J. Maurer, dir-
ector, is a professor of physics. All
faculty associated with the labor-
atory similarly hold academic
appointments in the engineering
and physics departments.
The lab building and equip-
ment provide the specialized, ex-
pensive instrumentation such as
scanning electron microscope
facilities and a three million volt
accelerator for electrons and pro-
tons, needed for the research.
A project by Prof. Willis Fly-
gare, a chemist, has used laser
light which is scattered by large
molecules in solution to identify
protein molecules of biological
importance.
The Materials Research
Laboratorv is one of the Univer-
sity of Illinois' unmatched facili-
ties for teaching and research in
the sciences and engineering. Its
important role is to bring re-
search workers from different
disciplines together in an inter-
disciplinary organization to
avoid narrow overspecialization
and to stimulate the broadest pos-
sible attack on materials pro-
blems.
DIRTY LAUNDRY?
"Great balls of fire!" ex-
claimed the busty co-ed as she
withdrew her shredded unmen-
tionables from the washing mach-
ine. What is the cause of this
blight which has been spreading
to laundromats throughout the
university? A horny Mr. Clean in
the washer? No, the cause is
abrasion and corrosion from
chemicals in some detergents.
These attack the enamel sur-
face of the washer. Prof. Clifton
G. Bergeron of the University of
Illinois department of ceramic
engineering, in research spon-
sored by the Ingram-Richardson
Co., Frankfort, Ind., is putting the
problem under the microscope.
Knlargements of the affected sur-
faces revealed that weaker or soft-
er parts of the enamel are eaten
away and then stronger areas are
attacked from many directions.
The information will lead to
mori' resistant coating, through
different formulas or possibly
changes in application.
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Help Wanted—
Steelmaking
We're planning to talk with a lot of candidates
for employment in Steel Plant Operations dur-
ing the next few months. Students working
toward M.E., Met. E., E.E., or several other
engineering or technical degrees should give
serious thought to careers in steelmaking
through the Bethlehem Steel Loop Course.
And remember, we're a leader in steelmaking
technology—our capital investments total
S980 million for the last three years alone!
A word to the wise—COAL
According to the U.S. Bureau of Mines, our
nation's consumption of bituminous coal will
double by the year 2000. That fact alone sug-
gests something about career opportunities
in the coal operations of our Mining Depart-
ment. We're looking for mining, electrical,
and mechanical engineers.
Steel's magnetic "personality"
Iron and steel are magnetic. So, what's the
big deal? Just this: ferrous wastes are the
easiest materials to recycle. Magnetic extrac-
tion separates ferrous scrap from trash, re-
covers metal after waste incineration, even
permits "mining" of dumps. About 50% of
all new steel is made from iron and steel scrap.
Construction Quiz:
What do San Francisco's Golden Gate Bridge,
New York City's Madison Square Garden
Center, Washington's Robert F. Kennedy
Memorial Stadium, and Chicago's CNA Build-
ing have in common? Answer: fabricated and
erected by Bethlehem's Fabricated Steel Con-
struction Division. That's where the action is
for people who want to help build the big ones!
From inspiration to
application
Three Bethlehem researchers recently won
the AIME's coveted Charles H. Herty, Jr.,
Award for their paper describing a significant
steelmaking advance from conception to ap-
plication. The team developed a high-speed
automated sensor lance that measures both
bath carbon and bath temperature instantane-
ously during the BOF steelmaking process.
Want more information?
We urge you to read our booklet, "Bethlehem
Steel's Loop Course." If copies aren't avail-
able in your placement office, drop us a line.
Write: Director—College Relations, Bethlehem
Steel Corporation, Bethlehem, PA 18016.
BtTHKHEM
STEEL
an equal opportunity
employer
JOIN THE
TECHNOGRAPH
WE NEED WRITERS. ARTISTS,
PRODUCTION ASSISTANTS, BUSINESS ASSISTANTS,
AND ANYONE ELSE WHO WANTS TO HELP.
CALL DON BLYLY AT 332-1176
OR LEAVE A NOTE IN 302 ENGINEERING HALL
The civil engineer of
tomorraWi^ needs this
FREE Asphalt Institute
J
Take it from us: If your career will in-
volve airfield runway, fiighiway or othier
pavement construction, our authoritative
literature can help you prepare for a re-
warding future. States, counties and cities
are building more and more airports, roads
and streets with Full-Depth" Asphalt pavement
And the demand is growing worldwide . . . not just
for the unique advantages of Asphalt construction
. . . but for civil engineers well grounded in the fun
damentals of Asphalt pavement design and tech-
nology. That's why you need our library yours
free for the asking .
.
. today.
library today
OFFER OPEN TO CIVIL ENGINEERING
STUDENTS AND PROFESSORS
THE ASPHALT INSTITUTE
College Park, Maryland 207-10
Gentlemen Please send me your Iree libraiy on
Asphalt Construction and Tectinology
Name Class or Rank
Sctiool
Address
The Rsphalt Institute
Engmeenni.] - Re-.eaf^h Edi.« jtion
GALVANIZED STEEL has an
"ELECTRIC FENCE"
to keep corrosion out of your product
The layer of zinc metallurgically bonded to steel in the
galvanizing reaction is much more than just a skin deep
barrier against rust. C When the tough zinc coating is
scratched,. gouged or worn through, an electrochemical
current fences the gaps and the zinc slowly sacrifices
itself as it continues to protect the steel. This happens
because, in the galvanic series, zinc is less noble than
steel and will corrode sacrificially—fighting a stubborn
delaying action against corrosion's attack. lZ The zinc
coating is bonded so firmly and uniformly to the steel that
it is practically a part of the base metal and will with-
stand any deformation that the steel can. Galvanized
steel can be formed by virtually any metalworking opera-
tion and can be readily joined by welding or soldering.
When fabrication involves cutting or drilling, zinc's "elec-
tric fence" provides lasting protection to the exposed
edges of the steel. lI Today, galvanized steel is available
in finishes custom-tailored to suit your specific applica-
tion. Z In addition, galvanized steel has the strength,
hardness and heat resistance (up to 500 F) to protect
your product's performance.
NO OTHER MATERIAL GIVES YOU THE COMBINA-
TION OF STRENGTH, CORROSION-RESISTANCE
AND ECONOMY YOU GET FROM GALVANIZED
STEEL.
I
f
i
Unidentical
twins.
What do you call two stereo
systems that have identically the same
insides, but not the same outsides?
Well, you call one a Sylvania compact
stereo system. It's stacked and compact with tuner/
amplifier, turntable, and tape player all in one unit.
And you call the other a Sylvania component stereo system. Each unit is sepa-
rate so you can spread it around any way you want it.
Inside, though, they're the same. Both have an RMS rating of 12.5 watts per
channel (20 watts IHF) with each channel driven into 8 ohms. There are identical
FETs, ICs, and ceramic IF filters in the AM Stereo FM tuner/ amplifiers. Both offer
the same switchable main and remote speaker jacks, headphone jacks, aux jacks, tape
monitor, and built-in matrix tour-channel capability for the new quadrasonic sound.
The turntables are Garrard automatics with magnetic cartridges and diamond styluses.
The 4-track stereo record /playback cassette decks are the same. And both air-suspen-
sion speaker systems contain two 8-inch woofers and two 3-inch tweeters.
So if they're the same, how come they're different?
Because different people want the same great stereo sound different ways. So
we give it to them.
Come on down to your Sylvania dealer's for a look and a listen.
Then you can pick the shape you want as well as the sound you like.
.
f?n^ SVLVANIA
Sylvania Entertainment Products Group, Batavia, N.Y.
HOWCANASMALL PIECEOFWIRE
HELP SAVEA PATIENT DURING SURGERY?
General Electric engineers
and. medical researchers have
come up with a very interesting
piece of "wire."
It's an electrode wrapped in
a membrane that's highly per-
meable to CO2 gas. Yet tiny
enough to tit inside a needle
and be inserted into a person's
blood vessel.
That's a neat piece of engi-
neering. But that's not why it's
important.
The GE sensor permits a
new method of measuring the
PCO2 level in human blood...
one of the most important indi-
cators a doctor has for determin-
ing a patient's condition during
rnajor surgery.
It eliminates the need for
drawing a blood sample, then
sending it to the hospital lab for
a PCO2 analysis. That can take
time. Sometimes more time than
a critically ill patient can afford.
The new GE blood gas
analyzer gives a doctor continu-
ous, instantaneous pC02 read-
ings. So it can warn him of
developing trouble. And give
him the time to respond.
It's a good example of how
a technological innovation can
help solve a human problem.
That's why, at General
Electric, we judge innovations
more by the impact they'll have
on people's lives than by their
sheer technical wizardry.
Maybe that's a standard you
should apply to the work you'll
be doing. Whether or not you
ever work at General Electric.
Because, as our engineers
will tell you, it's not so much
what you do that counts. It's
what it means.
GENERAL^ELECTRIC
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Hydrogen at the IND Y?
WESTERN ELECTRIC REPORTS
1500° C furnace was specially liesiLined to fiie
these new substrates. The relatively low tem-
perature results in smooth substrate surfaces
for practically fault-free thin film bonding.
Electron micrographs show
the great difference in grain
size between new ceramic
material (lower) and the
previous material (upper).
Thin film integrated circuit shown here is part
of a resistor network. It is one of many that
benefit from the improved substrate. Metal
leads on sides are bonded by thermocompres-
sion to tantalum nitride resistor film.
Smoothing the way for perfect thin film bonding.
Aluminum oxide, or alumina, is con-
sidered to have the best combination of
properties for thin film circuit substrates.
Until recently, however, the bonding of
metal elements to gold-coated tantalum
nitride resistor film on alumina was some-
what unpredictable.
Now, an advance at Western Electric
has made it possible to get practically
fault-free bonding of these materials.
This new perfection in bonding
came through the development of finer
grained alumina substrates.
The process has four basic steps:
milling, casting, punching and firing.
During milling, alumina is combined
with magnesium oxide, trichlorethylene,
ethanol and a unique deflocculant. For
24 hours, this mixture is rotated in a ball
mill. In a second 24-hour period, plasti-
cizers and a binder are included.
The deflocculant plays a major role
by dissipating the attraction forces that
exist between the highly active alumina
particles.This prevents thickening, which
would ordinarily make an active alumina
mixture unworkable.
The 48 hours of milling is followed
by casting. When the material comes off
the casting line, it is in the form of a flexi-
ble polymer/alumina tape, dry enough
to be cut into easily handled sections.
After casting, a punch press cuts the
material into the desired rectangles or
other shapes. Holes can be punched at
the same time
.
Finally, because of the use of active
alumina, the material is fired at an unusu-
ally low temperature which results in
smooth substrate surfaces for reliable
thin film bonding. The finished substrate
is then ready for the various processes of
thin film circuit production.
In developing this new process, en-
gineers at Western Electric's Engineering
Research Center worked together with
engineers at the Allentown plant.
Conclusion: This new way to pro-
duce substrates is a truly significant con-
tribution for thin film circuit production.
The ultimate gain from this smoother
substrate is for communications itself.
For through the achievement of nearly
perfect bonding of metal leads to tanta-
lum nitride, thin films can be produced
with even greater reliability and economy.
Western Electric
We make things that bring people closer.
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Hydrogen:
...the fuel of the future?
by Mary Jo Koncel
and Marianne Andrasek
Imagine cooking your meals,
heating your home and running
your car by the burning of
hydrogen gas. Sound far-fetch-
ed? An increasing number of
scientists are contending that
hydrogen could be the fuel of
the future.
Although hydrogen may seem
like a strange type of fuel, it has
many desirable characteristics,
the most important being that it
burns without polluting. Hydro-
gen is derived from water by
electrolysis and when it burns, it
Hg AND KOH OUT
(TO LIQUIO-CAS
SEPARATOR)
reunites with oxygen to make
water vapor. It is non-polluting
and it recycles to its original
state.
Another advantage of
hydrogen is that unlike elec-
tricity, it can be stored in caver-
ns or large cryogenic tanks to be
available on demand. Storing
hydrogen for peak-power-use
provides a means of obtaining
more efficiency from a power
plant system.
The cost of transporting
hydrogen can be competitive to
systems now in use. According
to Dr. Derek Gregory, assistant
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Schematic design of end cell in Allis- Chalmers bipolar uater-
—sctrolysis cell.
director of engineering research
for the Institute of Gas Tech-
nology in Chicago, the esti-
mated cost of transporting
hydrogen over a 100-mile-
length by pipeline is
$.22/million BTU, while that of
high voltage overhead trans-
mission of electricity for the
same distance is $.62/million
BTU. Hydrogen can be moved
in pipelines similar to ones used
for natural gas, though the
transportation of hydrogen re-
quires more pressure pumps
since it is three times less dense
than natural gas.
Scientists agree that
hydrogen may be susstituted for
most existing forms of energy. It
could be adapted to the market
as an intermediate product,
being derived from some source
of energy, like nuclear power,
then being distributed to the
point of use. According to Dr.
Winsche of Brookhaven
National Laboratory in New
York, hydrogen can be sub-
stituted for petroleum and coal
in almost all industrial pro-
cesses which require a reducing
agent, examples being steel
manufacturing and other
metalurgical operations. He
says hydrogen can be easily con-
verted to a variety of fuel forms
such as methanol, ammonia
and hydrazine.
Using hydrogen as a major
fuel presents a problem,
though, because the present
methods of producing it are un-
economical for producing large
quantities. Several methods of
producing hydrogen have been
researched and the following is
a survey and comparison of
these methods.
The conventional methods of
producing hydrogen will be
mentioned as a basis for com-
parison. Today the most widely
used methods of producing
hydrogen are partial oxidation
of hydrocarbons, catalytic
steam reforming of natural gas,
and processes using coal and
coke. In all three processes, a
carbon monoxide and hydrogen
mixture is obtained and then is
converted to carbon dioxide and
hydrogen.
According to Dr. Gregory,
the present costs of producing
hydrogen from these fossil-fuel
based processes range from $.92
- 2.15/million BTU. If this price
range is compared to that of
natural gas in the Chicago area,
$.90/million BTU. it is obvious
that hydrogen cannot compete
economically as a major form of
energy in today's market.
In the electrolysis process of
producing hydrogen and oxygen
from water, nuclear heat is used
to power the electrolysis plant.
Two advanced electrolysis cell
designs have been researched by
the Allis-Chalmers Company
and General Electric.
The water-electrolysis cell
designed by Allis-Chalmers
consists of two porous elec-
trodes separated by a thin
asbestos membrane, which
holds the electrolyte, aqueous
potasium hydroide, in contact
with the electrodes. Porous elec-
trodes can support much higher
current densities than smooth-
plate electrodes due to the large
specific surface area of a porous
substance. This arrangement
permits operation at much
higher current densities as it
eliminates internal resistance
losses due to voids in the con-
r eus BAR (ANOoe)
ELECTRODES
(UP TO 20)-
r-^i^-i-r-Ni CATHODE r^^T
0.375
-ANODE COATING
H20+2e"-^H20 + 0*
/^ TUG'JLAP ELECTROLYTE
TUBE SHEET AND
BUS BAR (CATHODE)
2% Hj-say. HzO
Schematic design of single lube in proposed General Electric
steam—hydrogen electrolysis cell.
duction path between elec-
trodes. Design operating con-
ditions are gas generation at
300 PSIG at a temperature of
250 degrees Fahrenheit and a
current density of 800 amps per
square feet.
The design by General Elec-
tric is a high temperature
vapor-phase electrolysis cell.
This system uses solid zirconia
which contains other oxides
such as calcia, yttria and yt-
terbia. Conduction is almost en-
tirely by transport of oxygen
anions and it increase ex-
ponentially with temperature.
The cell operates at 2000
degrees Fahrenheit and consists
of an inner electrode of nickel
and an outer electrode which
may be praseodymium cobal-
tate, a complex oxide com-
pound.
The Allis-Chalmers cell
design is in an advanced stage
of development while the
General Electric cell is only in a
conceptial stage. See figures 1
and 2.
Hydrogen produced by
present-day electrolysis techno-
logy costs about $3.50/million
BTU. The estimated cost of the
advanced processes proposed by
Allis-Chalmers and General
Electric range from $.78
1.03/million BTU, respectively.
This price includes the cost of
electricity needed to run the
electrolysis plant, which ac-
counts for 60-70 per cent of the
total operating cost. The credit
from the sale of oxygen. $4/ton,
is included in the estimated
cost.
Either a fuel cell or conven-
tional steam turbine can be
used to convert the hydrogen
produced by electrolysis to elec-
tricity.
NASA has been using fuel
cells and developing new tech-
nology, much of which has been
adapted and used by industry.
Privately, utility companies
have built small demonstration
models and are now attempting
to produce large-scale fuel cells
for the future.
A thermochemical process
can also be used to produce
hydrogen. Hydrogen can be
chemically produced using
nuclear power for the heat
needed in the chemical reac-
tions. A direct one-step methoc
such as the decomposition o,
water requires very high tern
peratures on the order of 4,500
5,400 degrees Fahrenheit. Pro
blems of machine limitation;
and large BTU input make thi;
an uneconomical approach tc
hydrogen production.
Another approach using a
multi-step process at tempera-
tures less than 1,400 degrees
Farenheit has been proposed.
Two methods are being re-
searched now.
The first method, the Mark I
process, is being developed in
Italy by Gianfranco De Beni an
Cesare Marchetti. As of yet,
only the reaction equations are
available:
Essential Reactions in Mark I
Process:
.
1) CaBr^ + 2H20 ^'^^"^
Ca(0H)2-f 2HBr
2) 2HBr + Hg 48o°f HgB2+
3) HgBr^ + Ca (OH)^ 212°f
CaBr^ + H^O+HgO
4)HgO Hg+ VzO'
FIGURE 3
EFFICIENCY
3Howareyou on
the follow-through?
3
The sure sign of a crack skeet shot is a sudden puff of clay
dust against the sky. But champions share another mark that's
almost as easy to spot. It's follow through.
Like the top-flight skeet shooter illustrated here, our tapered roller bearing
and steel engineers get results because they follow through, too.
How about you? Do you want a company that involves your interest and keeps you involved
till the finish? That promotes from within? Are you up to the demands thrown
our way by the automotive, construction, aerospace and chemical industries?
Do you have your sight set on the future—on a company like ours that has
a continuing expansion and modernization program?
Then write to our Manager of College Relations. And tell him you'd like to take
a shot at it. The Timken Company, Canton, Ohio 44706. Timken' bearings
are sold all over the world. Manufacturing in Australia, Brazil,
Canada, England, France, South Africa and the U.S.A.
An Equal Opportunity Employer (m/f).
On your campus...
October 18, 1973
A Timken Company representative
would like to talk with you.
TIMKEN
UOlSTtKO IRAOtMABK
THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, SPECIALTY ALLOY STEEL AND REMOVABLE ROCK BITS.
GALVANIZED STEEL has an
"ELECTRIC FENCE"
to keep corrosion out of your product
The layer of zinc metallurgically bonded to steel in the
galvanizing reaction is much more than just a skin deep
barrier against rust. G When the tough zinc coating is
scratched, gouged or worn through, an electrochemical
current fences the gaps and the zinc slowly sacrifices
itself as it continues to protect the steel. This happens
because, in the galvanic series, zinc is less noble than
steel and will corrode sacrificially—fighting a stubborn
delaying action against corrosion's attack, l The zinc
coating is bonded so firmly and uniformly to the steel that
it is practically a part of the base metal and will with-
stand any deformation that the steel can. Galvanized
steel can be formed by virtually any metalworking opera-
tion and can be readily joined by welding or soldering.
When fabrication involves cutting or drilling, zinc's "elec-
tric fence" provides lasting protection to the exposed
edges of the steel. C Today, galvanized steel is available
in finishes custom-tailored to suit your specific applica-
tion. Z In addition, galvanized steel has the strength,
hardness and heat resistance (up to 500 F) to protect
your product's performance.
NO OTHER MATERIAL GIVES YOU THE COMBINA-
TION OF STRENGTH, CORROSION-RESISTANCE
AND ECONOMY YOU GET FROM GALVANIZED
STEEL.
I
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A V\E\N OF ENGINEERING
AT ILLINOIS
JOBS
What about last years'
graduated seniors? Are they sit-
ting on park benches or are they
dutifully employed? Our new
placement director, Mr. Opper-
man, presented a survey of June
1973 graduates which was very
comprehensive according to
salaries, companies and
location. At the time of the sur-
vey, only 38 out of 454 engi-
neering graduates were still
available for work.
The average salary was $933
with a high of $1100. About half
of the graduates were employed
by firms in Illinois with Califor-
nia and Texas as runners-up.
As an alternative to em-
ployment, many graduates had
"miscellaneous" occupations.
Some of these were traveling,
recording music and writing
books.
Summer jobs for under-
graduates will be increasing in
the future, according to Mr.
Opperman. He noted that many
more companies looked for
student workers for this past
summer and he feels that this
tendency will continue to in-
crease in following summers. A
summer job bulletin is pub-
lished on a weekly basis in the
spring and students are en-
couraged to refer to this as they
look for a job.
The co-op program is
growing rapidly, according to
Mr. Opperman. Students in-
terested in this type of work-
study program are invited to see
Mr. Opperman in the place-
ment office in Engineering Hall.
NORTH OF GREEN
Have any noteable news? If
you want it published in North
of Green, see Peggy Whelan in
112 Engineering Hall.
SELL YOURSELF
Job hunting is a problem that
every engineer will confront
sometime in the future.
E. Aldrich and T.A. Triebes
of Dow Chemical have written
some guidelines for the en-
gineering job hunter.
One of the most frequent
mistakes of the engineer is that
he finds himself interviewing a
company about which he has
little knowledge and is dis-
cussing a position totally un-
suited to his interests and
abilities. This is due to the lack
of personal salesmanship when
the engineer goes to look for a
future employer.
If the company understands
the interests and capabilities of
the engineer, it can establish
meaningful problems for its
new technical employee. When
the engineer assists the com-
pany through an aggressive and
alert approach, the chances of
his getting a meaningful and re-
warding job are increased. The
engineer should try to sell him-
self into a position; he should
not sit around to be placed.
Effective communications
with the company is essential
for the engineer. He must dis-
tinctly present his strengths,
weaknesses, experiences, and
attributes to his future em-
ployer. The engineer must also
tell of job desires and challenges
that he is looking foward to.
The impressions the engineer
communicates in an interview
are a result of his own sales-
manship-and he must sell him-
self.
To prepare himself, the engi-
neer should do a fair amount of
research about the company
prior to the interview. It is the
time for him to decide whether
or not he is definitely interested
in working for that company.
Brochures on the firm stating
the firm's philosophy, ob-
jectives, opportunities and
scope are a great help to the
engineer. Impressions of a com-
pany should be sought from
college professors, fellow job
seekers, summer employees and
friends who are or were em-
ployed by the company.
Looking for growth in a firm
should also concern the
engineer. In a public cor-
poration, the earnings, cash
flow, and stock price over the
last few years will help deter-
mine potential growth. Trade
magazines, advertisements and
news items also help.
A concise resume is required
of the applicant. The resume
should summarize the
engineer's objectives, job in-
terests and strong points.
School libraries and placement
offices can be of help in writing
this resume.
When interview time comes
around the engineer must be
prepared to ask questions which
(Continued on page 20)
In today's plastic world,
it's nice to Know there are still
a few dependables.
Every material has its use. But something
that's good for one use Isn't necessarily good
for another.
Some sewer pipe materials shouldn't be used
In sewer pipes. They lack the structural
characteristics found in a dependable sewer
pipe system. They have minimum resistance
to rot and roots Deflection under load which
can cause stoppages and eventual collapse.
Thin walls susceptible to puncture. And
weakness when exposed to high temperatures.
But the dimensional integrity of a clay
sewer pipe system eliminates these worries.
Clay pipe can permanently resist all the
chemicals and acids commonly found in a
sewer system. Offer the only absolute
resistance to rot, roots, abrasion, infiltration
and exfiltration. And Dickey clay pipe
carries a full 100 year guarantee.*
And the patented urethane joint makes Dickey
clay coupling pipe the best you can buy.
With the most dependable and effective seal
you can get in a wastewater system, even
if settling occurs.
As a matter of fact, our clay pipe will not
only outlast the Bond Issue, but also the
people who buy it.
\^==:^Clay Manufacturing Company
Kansas C It y. Missouri. Si. l.ouis. Missouri;
t ehiyh. Iowa: San Antonio. Texas: Birmingham. Ala-
bama; Meridian. Mississippi: Texarkana. Texas-Arkansas
D'cfcey Cloy >a<.II supply- tree of charge - replocements (or ony c'oy P'P^ \vhicli hoi been domoged, destroyed o' impo.red ii service tor o pertod of 100 /eofs ham
conrroct dote. * donnoge hoi been caused by corrosion or oihe< cherrncal decompoS'i'On (fom ocids. alkalis, sewoge or industrial wosres (excepi HydroHuor-c Acid)
Of domoge by ron or oihe' 'odenis whether pipe is used (or industrial, residential or genero' dro">oge purposes. Domoge from improper hondling. plocement or
trench loading is no' covered.
In the energy field,there aren't
any easy answers
which is one very good reason for
considering Atlantic Richfield for your career.
It's energy that has created and maintains the fabric
of today's civilization. That's basic.
But getting and using energy has also created some
very large and basic problems: air pollution, ecological
disruption, resources depletion—to name a few of
the obvious ones.
Now, new answers must be found to developing and
utilizing energy—and its by-products— if we are to
maintain our energy-based standards of living.
We want the best brains we can find to help us arrive
at these answers. We want people sensitive to the
human and natural environment—and realistic enough
to know that preserving both must come from tough,
inteiligent, dedicated work . . . backed by outstanding
resources in capital, research and experience,
such as those of Atlantic Richfield.
If tackling such large-scale, significant problems is
one of your criteria In selecting a job, join us. We can
offer you a career rich in challenge, rich in meaningful
work, rich in personal reward.
We typically offer opportunities to engineers,
accountants, financial analysts, auditors, geologists,
geophysicists, sales representatives and programmers.
See our representative on campus or your
Placement Director.
ON CAMPUS INTERVIEWS
OCTOBER 11 & 12
AtlantlcRichfieldCompany
An equal opportunity employer, M/F.
WGflT&QJ / gasoline shortage
Cover-Taking the turn at
220 MPH is a Sunoco-DX-
McLaren car driven by Mark
Donahou in the 1973 Indy
500. Over that is a hydrogen
powered car, which may
sound far-fetched at the Indy
but may become a reality on
the road.
(Pictures courtesy of Dr.
Richard Alkire and Dr. Dan
Metz)
by Tom Andrasek
Recent newspaper headlines
informed a startled public that
the nation was in the midst of
something previously thought
impossible. Those headlines
told of a nationwide gasoline
shortage that could prove crip-
pling.
What are the implications?
Spot shortages, voluntary
rationing, and soaring prices
foreshadow possible future
crises. The shortage could
seriously affect practically every
mode of modern transportation.
Fuel supplies are already being
rationed to a degree. In some
way, the average American will
feel the pressure.
Different solutions have been
proposed and are being inten-
sively studied. Along with
governmental agencies, various
universities, including the
University of Illinois at Urbana,
are working on this problem.
William E. Simon, deputy
Secretary of the Treasury and
chairman of the government's
^^•^ 'aiMJt:£i. ^' U'-Aiii
LIQUID H'-AIR HYBRID powered car
oil policy committee, has said
that the Nixon administration is
ready to implement a plan for
allocating gasoline supplies
among refiners and distribu-
tors. The purpose of the plan is
to "share the shortage;" though
the gasoline supplies are limit-
ed, everybody would be short by
the same amount.
Another approach has
reached the American public
via television. Various speakers,
among them singer Johnny
Cash, have advocated lowering
speeds to conserve gasoline. For
example, a car traveling at 50
miles per hour uses nearly 24
per cent less fuel than a car
going 70 miles per hour.
For a third approach, en-
gineers could examine the
engines of today's vehicles to see
if their design is helping to
cause the fuel shortage.
Probably a new type of engine
could be developed which would
consume the least amount of
fuel possible, yet would meet
pollution control standards.
Perhaps these new engines
could run on electricity instead
of chemical energy. Possibly a
small steam turbine would be
marketed as a better vehicle
powerplant.
The hidden flaw of this type
of solution is that our nation
cannot continue to solve its
technological problems by con-
structing something new. I
Millions of vehicles in this coun-
"
try today operate by recipro-
cating engines and these power-
plants cannot simply be aban-
doned. Modern analysis is a
must.
This type of analysis is being
performed by staff members of
the Mechanical Engnieering
12
Department at the University of
Illinois. The department mem-
bers are working on the idea
that present engines can use
various other materials that
contain hydrocarbons.
If these other materials could
be converted into a tluid, (which
includes gases) they could easily
be oxidized in an engine cylin-
der.
The secret of obtaining suc-
cessful operation of engines
with the new fuels is guaran-
teeing a good mixture prepara-
tion, explained Richard Deller.
a research assistant with the
Mechanical Engineering
Department. A good mixture
preparation would insure a
proper fuel -to-air ratio, along
with equal distribution to all of
the engine's cylinders. The fuel-
to-air ratio for each type of fuel
used, Deller said, would depend
upon how many BTU's of
energy would be delivered per
pound of air used in the oxida-
tion reaction. Deller added that
for commercial use, fuels such
as hydrogen gas, propane and
alcohol would present some
problems in the beginning.
Gasoline has been used in
automobile engines for such
reasons as safety, ease of manu-
facture and satisfactory power
deliverance. Hydrogen,
however, is highly flammable. It
would have to be stored in the
safest part of the vehicle. Fuels
like propane would require
careful pressurization. Alcohols
tend to burn somewhat cleaner
than oil by-products, but the
production of large amounts is
not economical. It would be
possible, though, to blend some
of these new fuels with gasoline.
An important point is that
these alternatives to gasoline
and oil fuels can be synthesized
from other substances without
taking on an identity as a
Fuel source
naturally-formed product,
never to be replaced again.
In the event that the above
problems with each of these
alternative fuels are satisfac-
torily solved, many people may
wonder what type of modifica-
tions to existing engines would
be required. Stan Thomas,
graduate research assistant for
the Mechanical Engineering
Department, has been involved
in this investigation.
Mr. Thomas has been
working with two other re-
searchers on a hydrogen-fueled,
4-cycle motorcycle engine. It
H'-AIR HYBRID
was found that since the flame
velocity (a measure of how
quickly a substance oxidizes) of
hydrogen is on the order of 10
times that of high-octane gaso-
line, a few changes were neces-
sary. The carburator assembly
was rebuilt so that the hydrogen
gas could combine in the proper
proportion with air. The cam
lobes were reshaped so that the
valves were open for a shorter
period of time. Finally, the
timing was adjusted so that
ignition occurred at appro-
ximately top dead center.
IContinued on page Ul
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On some campus in the U.S. this
year a well-intentioned interviewee is
going to confuse us with the Foremost
Machine Company or some other FMC.
We'll understand.
Having only letters for a name might
be sophisticated in some circles.
But sometimes it's just plain hard to
remember.
Perhaps we should explain how it
came about.
FMC doesn't mean Ford or Foremost
or anything else but FMC. Way back
long ago it used to mean Food Ma-
chinery Company. And later on, it stood
for Food Machinery and Chemicals.
But ten years ago, because of the
variety of products we were making,
we shortened our name to just our
initials.
Today, we're doing a myriad of
things in the broad areas of machinery
and chemicals. FMC cranes and ex-
cavators are helping rebuild cities. And
our sewage processing plants are
keeping city pollution problems down.
To help meet the energy crisis, our
petroleum equipment is a vital factor
in locating and transporting oil. And
our food machinery and agricultural
chemicals make major contributions
to world food production.
Most of what we produce is not sold
directly to the public, so our name is
seldom visible. Worse, it sometimes
gets confused.
So remember: FMC means FMC. if
that still doesn't do it for you, write us
at One Illinois Center, 111 East Wacker
Drive, Chicago, 60601 for a copy of
our annual report that tells all about
us. Or see your placement director for
an interview. We're an equal oppor-
tunity employer.
flMC
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The results were highly favor-
able. Engine knock was present
in amounts that exist in the
engines that operate on leaded
gasolines. Dynameter tests indi-
cated comparable torque and
horsepower from this hydrogen
engine.
Researchers at the University
of California at Los Angeles
have also been experimenting
with their version of a hydro-
gen-fueled powerplant. Instead
of making changes in the timing
and cams, they have redesigned
the present cylinder head to ac-
comodate a water injection
system. Water introduced into
the cylinder in vapor form tends
to lower the flame velocity of the
hydrogen, and the amount can
be monitored by a control
system similar to that used in
today's engines for providing
electronic fuel injection. There-
fore, the timing can remain at
its previous setting.
At Brigham Young Univer-
sity, the high tlame velocity pro-
blem has been rectified by add-
ing an exhaust gas recirculation
system to the hydrogen engine
prototype. Part of the emissions
is fed back to the cylinders at
the correct time prior to igni-
tion. Investigations have shown
that the best method is as suc-
cessful as introducing water
vapor.
The studies performed at
these universities show that pre-
sent engines can have minor
changes made to them so that
they will operate on other sub-
stances whose hydrocarbon con-
tent is sufficiently high. For
those individuals who are con-
cerned about the fuel shortage,
yet still want to operate their
automobile, one last suggestion
can be made. A small distillery
could be constructed that would
distill vegetables or grain in or-
der to produce alcohol for fuel.
Those frequent visits to the cor-
ner service station may soon dis-
appear.
m
Coming soon in the Technograph...
What's new in Bioengineering,
Physics for non-majors,
PLATO
and much more
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In the Engineering Rut?
. . Broaden your outlook.
A common criticism of engineering students
is that they are only concerned about their
school work and books. Of course studies are
an important aspect of your college career,
but there is more to be gained from college
life than technical knowledge. So put down
your sliderule, and come to the next Techno-
graph staff meeting. There is plenty of room
for people interested in writing, doing art, or
designing layouts for THE magazine for
engineers. You can meet great people, have
fun and make yourself just a little bit better all
at the same time. That's why we are recom-
mending you to..
.
...Try the Technogroph
Get this, Mr. Civil Engineer
of tomorrow f
Your FREE Asphalt Institute Library
Now? Yes, now. Our informative literature
can start filling you in right away on
know-how you'll need when you go into
highway, airfield runway, or other
pavement construction. The unique
advantages of Full-Depth" Asphalt
pavement make it more and more in
demand by states, counties, cities, even
worldwide. So demand grows, too, for the civil
engineer who's well-grounded in fundamentals of
Asphalt pavement design and technology. It's
your future and our free library is good for it
Send the coupon. Like today.
Ihe Asphalt Institute
Offer open to
civil engineering
students and professors
THE ASPHALT INSTITUTE
College Park, Maryland 20740
Gentlemen; Please send me
your FREE library on Asphalt
Construction and Technology.
Name
Class or Rank
School
Address
Cily
Slate Zip
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iLetlsget
t«^;etner!
#Foryour^I career j I I
Why start out in the telecommunications industry? GTE AUTOMATIC ELECTRIC
in particular? Because we're a dynamic company in a fast-growing industry.
Because we're creating, implementing, innovating, developing, progressing.
Because we don't "slot" our new people, preferring to let them expand their skills
in an exploratory atmosphere. Because we're big: nationally, internationally.
Because we need college trained graduates to help us continue our progressive
ways. Because we hire without regard for sex, race, color, creed or national
origin. But mostly because we are a fine place for the budding scientist, engineer,
financier or business administrator to start his/her new career. Send your resume
for a prompt invitation to interview to: Coordinator of College Relations
fcJTB AUTOmATIC ELECTRIC
400 North Wolf Road, D-7, Northlake, Illinois 60164
An Equal Opportunity Employer Male/Female
A matter of breeding,
and vice-versa
In the years ahead our nation
will need to tap. in the most effi-
cient ways, all available energy
resources. An expanding
economy, new industries and a
growing population depend
more than ever on large quanti-
ties of energy. Each American
today uses 50 per cent more
energy than he did just ten years
ago. And this trend is expected
to continue at least for the next
several decades.
A promising answer to the
challenge is the successful
development and demon-
stration of the fast-breeder
reactor--a new, more efficient
type of nuclear power plant,
which can extend our presently
limited supply of uranium fuel
for centuries. In his energy mes-
sage to the Congress in June
1971. President Nixon called
the breeder "our best hope to-
day for meeting the nation's
growing demand for econo-
mical, clean energy..." In doing
so. he established its develop-
ment as one of the key national
goals of this decade.
HOW DOES BREEDER
WORK?
The breeder reactor will be
similar in many respects to
nuclear-power reactors now in
operation throughout the coun-
try. Breeders, however, are
unique in their ability to pro-
duce more fuel than they con-
sume.
The trick to "breeding" lies
in a phenomenon known as
transmutation of elements. In a
nuclear reactor, when nuclear
fuel fissions, it produces heat
Studies in reactors such as this one at the Nuclear Research Lab at the U of
provide basic information necessary in designing our future power systems.
needed to generate electricity
and neutrons. These neutrons
react with ordinary uranium to
produce usable plutonium.
Today's water reactors produce
small quantities of plutonium.
In the breeder, however, the
uranium is transmuted into
plutonium at a faster rate than
the plutonium is consumed. For
every 10 atoms of plutonium
consumed, 12 or 13 atoms of
new plutonium are produced.
The time it takes a breeder
to produce enough fuel to re-
plenish its own plutonium needs
19
plus those of one other reactor
Hke it is called doubling time.
Early model breeders are ex-
pected to have doubling time of
about 16 years. More advanced
breeders may ultimately reduce
doubling time to about ten
years.
The liquid-metal fast-breeder
demonstration plant uses
sodium, rather than water, as
the reactor coolant. Heat gener-
ated in the plutonium core of
the reactor is transferred to
molten sodium, a liquid metal
flowing through the core.
Molten sodium is used because
it will not slow down the
neutrons vital to the breeding
process in the core. The faster
the neutrons, the more pluto-
nium they produce. The
sodium, in turn, transfers its
heat to water in the steam cycle,
converting steam to electricity
via the turbine and generator.
ENVIRONMENTAL ADVAN-
TAGES OF BREEDER
The breeder reactor will be
highly desirable environ-
mentally. Also, a major environ-
mental advantage of the
breeder over today's water nu-
clear plants is its better thermal
efficiency. The higher operating
temperatures and steam pres-
sures of the breeder will result
in lower thermal discharges into
adjacent lakes and rivers. As
with all nuclear plants, the
breeder will not add com-
bustion products to the at-
mosphere.
Because of the absorbent
character of sodium coolant
and the tightly sealed nature of
the breeder reactor system,
essentially all radioactive fission
products will normally be re-
tained in the breeder, collected,
and disposed of off-site.
By the turn of the century this
country will experience a seven-
to-eight fold increase in the
need for electric power. Nuclear
energy will handle an estimated
60 per cent of this demand.
With its environmental advant-
ages, plus more efficient use of
uranium fuel, the breeder will
make possible maximum use of
nuclear resources with mini-
mum intrusion on the
vironment.
en-
LOGICAL NEXT STEP
The breeder is a necessary
next step in the use of nuclear
energy to generate electricity.
According to the most recent
national power survey compiled
DEMONSTRATION PLANT FLOW DIAGRAM
Liquid Metal Fast Breeder Reactor Nuclear Power Plant
PRIMARY
SODIUM LOOP
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SODIUM LOOP STEAM LINE
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Liquid-metal fast-breeder reactor system will have three basic loops. Unlike current water reac-
tors that use water as coolant, breeder will use liquid solium which will be pumped through re-
actor core to remove heat. Through heat exchangers, heat will be passed on to secondary
sodium loop, which will heat water in steam loop leading to turbine.
by the Federal Power Com-
mission, 'The nation's electric
power program of the next two
decades is critically dependent
on the successful introduction
on schedule of tremendous in-
crements of nuclear power."
U.S. electric power re-
quirements, for example, will
quadruple between 1970 and m
1990, and nuclear power, which fl
accounted for only 2 per cent of
the power supply in 1970, will
account for over 50 per cent in
1990.
Water nuclear reactors have
gained rapid acceptance be-
cause they have been highly
competitive with fossil-fueled
plants in most parts of the
country. However, today's re-
actors consume enriched
uranium fuel--an item that can
become extremely expensive or
scarce in the future, unless the
breeder is developed.
The breeder can use, for fuel,
plutonium by-products of a
water reactor. Moreover, the
breeder produces fissile fuel
from depleted uranuim, and, in
effect, takes otherwise unusable
residual uranium from a water
reactor's spent fuel and pro-
duces new plutonium fuel that
in turn can be used to run other
water and breeder reactors.
The breeder's ability to use
uranium fuel more efficiently
makes it an important con-
servation tool. In comparison
with present water reactors,
which capture only 1 per cent or
2 per cent of the energy po- .
tential available in uranium, the I
breeder is estimated to capture ^
from 60 per cent to 80 per cent
of the potential energy.
In future years, breeders and
water reactors will work to-
gether, sustain each other with
a shared fuel cycle, conserve
valuable, non-renewable
IContinued on page 201
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The gift nobodyasked for
But being human,
we cling to it
For as long as we can
Life. In our zest for it, we some-
times g-row careless. We forget
that life is a fragile gift. One
that needs con-
stant loving care.
So Dow people
display the em-
blem you see here
as a gentle re-
minder of life's
frailty and the
need to pre-
serve and protect
life in all its
variety.
Life is Fragile
began as a Dow
safety awareness
program, but it's
much more than
that now. It's be-
come a way of
life for us. A kind
of code word by
which we express our concern for
all living things.
And we try to live by what the
symbol says. At work. With our
families. In our local communities.
Not because we're big on slogans,
but because we don't want to lose
the precious talent, enthusiasm
and ideas of our people through
carelessness or indifference.
So if you're one
who loves life
and wants to live
it wisely, drop
us a line. We'll
be happy to send
you your own Life
is Fragile aware-
ness kit.
And if you're in
the job market,
tell us about
yourself. Could
be we should get
together. After
all, good people
are hard to come
by these days.
But that's not
news now is it?
The Dow Chemical Company. Box
1713-E, Midland, Michigan 48640
Dow is an equal opportunity employer— male/female
uov/
the company people know all about
A Matter of Breeding, and
Vice-Versa
(Continuedfrom page 181
uranium resources and. there-
fore, keep the cost of electric
power low.
PROPOSED DEMONSTRAT-
ION PLANT
A 300 to 500 megawatt
breeder demonstration plant
will be built on the Tennessee
Valley Authority system at Oak
Ridge, Tennessee, as a research
and development project, with
ground breaking planned for
1974. The project will be an un-
precedented cooperative effort
by the U.S. Atomic Energy
Commission, the nation's elect-
ric utiIities--both government
and investor owned--and the
large manufacturers of power
generation equip
ment. Estimated cost is about
$500 million.
WHY DEVELOP BREEDER
NOW?
Breeder technology must be
demonstrated to be feasible,
economic and reliable for utility
systems before it can be adap-
ted to commercial power gener-
ation. Water-reactor demon-
stration plants such as Dresden
1 operated for nearly five years
before utilities made major
commitments to nuclear power.
The fast breeder reactor
today is in a position similar to
that of water-reactor technology
in the 1950s. Thus, even though
much is known about breeder
technology, the complexity and
size of the program requires
that work on the demonstration
plants begin immediately,
mediately.
Substantial research and
development work already has
been conducted on breeders. In
1951, Experimental Breeder
Reactor 1. built by the AEC in a
remote Idaho site, became the
first nuclear reactor to produce
electric power. Though the elec-
trical output was very small, it
symbolized the beginning of the
nuclear industry. Operation of
Experimental Breeder Reactor
II began in 1961. The plant first
produced electric power in
1964.
It has operated successfully
for over seven years and has
produced over one billion kilo-
watt-hours of electricity. As an
experimental plant, it has
shown breeders to be tech-
nically feasible and en-
vironmentally clean. This reac-
tor today is involved in tests for
fuels and other materials des-
tined for use in the demon-
stration plant and the fast-
breeder program.
In addition to a broad U.S.
breeder program, other coun-
tries, including the United
Kingdom. France. West Ger-
many and the Soviet Union are
actively pursuing breeder re-
search. Small demonstration
plants are already operating in
the United Kingdom and Fran-
ce. The Soviet Union recently
completed construction of a 150
megawatt fast-breeder reactor;
a larger demonstration plant
now under construction is
scheduled for completion in
1976. The speed with which
large commercial fast-breeders
can be inroduced in this country
will be determined by the suc-
cess of the present demon-
stration-plant program.
Other potential power sour-
ces, such as fusion and solar
power, will require even longer
development periods. Thus the
breeder will fill an urgent
national need to supplement
present methods of power
generation.
iContinuedfrom page 71
will analyze the job in detail.
The engineer must interpret the
interviewer's responses in light
of his position-a personnel
manager, an engineer or a
business manager. The in-
terviewer is looking for com-
petent, mature engineers who J
could be an asset to his or- ^
ganization. Let the interviewer
know your interests-tell him the
types of problems you would
like to solve and the challenges
you want to meet.
If you should take a plant
visit, this is the time to really
sell yourself. Enthusiasm and
realistic evaluation of your
talents often sell better than
high grades and a blase atti-
tude. The engineer should be
prepared to answer technical
questions in his field. An im-
portant part of the engineer's
selling job is to establish himself
as a communicator. Ask
questions about the firms
marketing and advancements
— be concerned.
Probably the most important
thing to remember is to be alert.
Much about the company will
be said and it is up to the engi-
neer to keep things straight. If
something is not fully under-
stood, ask questions.
When making the final de-
cision, the engineer must
remember things such as
responsibility, recognition and
reward.
Don't be placed in a job.
place yourself.
^
When, in danger or in
doubt, run in circles,
scream and shout!
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Find out if the chemistry's right.
At Du Pont, the best chemistry is
people chemistry.
Anything can be achieved if you
have the right people and they talk to
each other.
So we look at you as much as at
your grades.
We look for compatibility as much
as talent.
And that goes for engineers and
chemists as well as business students.
If you want to find out what fields
An Equal Opportunity Employer M/F
have openings, what states you can work
in and more, meet with the Du Pont
recruiter when he comes to your campus.
Or if you've already graduated and
have experience, write Du Pont direct.
Room N- 13400, Wilmington, Del. 19898.
And as you know by now, we're
equally interested in women and men of
any color.
The chemistry is what counts.
MM:
x^^
ThObe new graphite shafts for golf clubs are
getting a lot of attention. Union Carbide's
THORNEL graphite yarn, composited with epoxy
plastic, makes possible a lighter shaft-lets you
hit the ball with more speed. Without sacrificing
weight at the club head, where it counts.
THORNEL yarn has meant a unique new material
for golf club designers. People are looking at it for
other uses, too. Fishing rods. Tennis rackets.
High performance parts for industry. Developed
for some of the toughest jobs in aerospace, it's
stronger than steel-yet lighter than aluminum.
Graphite yarn is just one of the new materials
Union Carbide is working with. There's UDEL
polysulfone, a plastic so tough and heat-resistant
it's used in coffee percolators, hair dryers, and
baking and serving dishes for microwave ovens.
We're a partner in a company that makes paper
from plastic. And we've come up with new tech-
nology in rigid foam materials that replace wood
in furniture.
You know, people are going to be using a
lot more of these new materials. We think
you'll recognize the quality we put into
them-because it's the same high quality
Union Carbide people put into all our
products.
I
UNION
CARBIDE
THE DISCOVERY COMPANY
270 Park Avenue
New York, New York 10017
An Equal Opportunity Employer
"Thornel" and "Udel" are
registered trade marks of
Union Carbide Corporation.
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Howwouldyou
like to sign tiie
Kirorifyou do?
Would you be willing to tell the world. "1 did this?"
After all, you're pretty good at what you do. Probably
proud of it. too.
Well, most of us will never get to sign our work. And
maybe that's a shame. Because as good as we are. it might
make us better. And we can afford to be. Whether we're
teachers or short-order cooks, farmers or
steamfitters, sales managers or city
managers.
We'll all have more to show for it.
More money, for one thing.
Because we'll be giving
/LjckJbv' ^- , each other ouV
PjUo^clVerr /-m moneys worth
i-<vi ^ ^ j-^^j- fj^g products, the services and
even the government we pay for.
For another thing, we'll be giving Amer-
ica a better chance to take on our foreign
business competitors. Not just here. All around
the world. That would help bring the lopsided
balance of payments back onto our side. And
make your dollar worth more.
Best of all. as we hit our stride, we'll be protecting
jobs here at home. For ourselves | .< ;- ^
and the future. And we'll have a
deeper sense of satisfaction in the
jobs we've got.
You don't have to sign your work to
see all these things happen. And more.
Just do the kind of work you'd be
proud to have carry your name. A
neiica. It only works
as¥vellasw€do.
The Naiional Commission on /#roduciivii>. W^ishin^cion. D C
We design and build them. And we also roll the steel plates they're made from
Bethlehem has lots of projects "on
the ways"—not all are related to
shipbuilding And there are plenty
of opportunities for engineers to
launch meaningful careers.
i
engineering and design: in produc-
tion supervision, in quality and pro-
cess control assignments in our
steel plants: and in many other
technical areas Why not explore
booklet "Bethlehem Steels Loop
Course" at your placement office
Or write Director—College Rela-
tions, Bethlehem Steel Corporation.
Bethlehem. PA 18016.
We need a good crew to keep mov-
ing full speed ahead—m shipbuild-
ing and ship repair work, in ship
your chances of signing on with
Bethlehem''
Watch for our recruiter's visit
l\/leantime. pick up a copy of our
STEEL
an equal opportunity
employer
CHECKOURSPECS
BEFOREYOUBUYTHEIR
4CHANNEL RECEIVER.
Sylvania Pioneer Sansui Fisher
Harman-
Kardon Marantz
Model
Continuous (RMS)
Power'
4 channels
Stereo Bridge
THD at rated output
IM Distortion at
rated output
FM IHF Sensitivity
50 db signal to
noise ratio
Capture Ratio
Price
RQ3748
Now thatyouVe decided
to be an engineer,
how do you decide what kind?
Trying to figure out the exact
kind of engineering work you
should go into can be pretty
tough.
One minute you're studying
a general area like mechanical
or electrical engineering. The
next you're faced with a maze
of job functions you don't fully
understand. And that often are
called different names by differ-
ent companies.
General Electric hires quite
a few engineers each year. So
we thought a series of ads
explaining work they do might
come in handy. After all, it's
better to understand your
options before a job interview
than waste your interview time
trying to learn about them.
Basically, engineering at GE
(and many other companies) can
be divided into three areas.
Developing and designing prod-
ucts and systems. Manufactur-
ing products. Selling and
servicing products.
This ad is a brief outline of
the most common engineering
functions at GE. In future ads
we'll cover individual functions
in more detail.
I
Development and Design
BASIC/APPLIED
RESEARCH ENGINEERING
Exploring for new materials,
processes and systems for making
new and improved products. Usually
requires an advanced degree.
DVANCE PRODUCT
ENGINEERING
Thinking up ideas for new
or improved products,
then provingtheirtechnical
asibility. High technical
expertise required.
PRODUCT DESIGN ENGINEERING
Transforming the product idea into a
design that meets given specs and
can be manufactured. Following
through to production.
ENGINEERING MANAGEMENT
Planning, organizing and supervising
engineering work in a product
business or project operation.
Manufacturing
MANUFACTURING ENGINEERING
Planning exactly how a product will
be manufactured. From consulting with
designers to creating tools and
machinery to planning production flow.
QUALITY CONTROL ENGINEERING
Designing tests, specifying test
equipment and procedures,
analyzing production test
results to assure product quality.
FACTORY MANAGEMENT
Supervising a factory's people and
machines. Making sure all the many
elements run smoothly.
MATERIALS MANAGEMENT
Designing materials flow systems to
make sure vital parts and materials
are at the right place, at the right
cost, at the right time.
Sales and Service
SALES ENGINEERING
Identifying the needs of GE's utility,
industrial and governmental customers
and recommending the products and
services to fill them.
APPLICATION ENGINEERING
Analyzing special equipment needs
of customers, then specifying GE
products and systems to fit.
FIELD ENGINEERING
Installing and servicing
large machinery systems
for GE customers worldwide.
From motors to power plants.
PRODUCT PLANNING
Marketing. Determining the
need for new or modified prod-
ucts. Making sure a product
line offers what customers need
at competitive prices.
GENERAL^ ELECTRIC
An Equal Opportunity Employer
i
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